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Designed  and  Made  by  Armstrong 
Especially  for  Low  Pressure  Heating  Service 


■  Armstrong  Open  Float  and 
Thermostatic  Traps  are  the 
result  of  the  demand  by  user- 
owners  and  contractors  for  an 
effective,  trouble-free  steam  trap 
for  heating  service. 

How  They  Work 

When  the  steam  is  first  turned 
on,  Armstrong  O.F.&T.  traps 
quickly  vent  the  air  that  has 
accumulated  in  the  heating  units. 
After  start-up,  the  traps  will  vent 
air  and  CO2  gas  at  steam  tem¬ 
perature  to  prevent  corrosion  of 
unit  heater  tubes  and  other  types 
of  finned  radiation.  Condensate 
is  removed  as  fast  as  it  accumu¬ 
lates  without  loss  of  steam. 

Advantages  of 
Armstrong  O.  F.  &  T.  Traps 

The  design  and  construction  of 
Armstrong  Open  Float  and  Ther¬ 
mostatic  Steam  Traps  provides 
outstanding  benetits  to  both 
the  owner  and  the  installing 
contractor: 

LOW  COST  is  made  possible  by 


simple,  compact  design  and  large 
volume  production. 

EASY  INSTALLATION.  Pipe  con¬ 
nections  are  horizontal  and  oppo¬ 
site.  Traps  are  supported  by  the 
connecting  pipes. 

INTERNAL  CHECK  VALVES  of 
18-8  stainless  steel  can  be  fur¬ 
nished  with  the  traps  to  save 
cost  of  installing  external  check 
valves. 

YEARS  OF  SERVICE  LIFE  .  .  . 
Working  parts  are  all  stainless 
steel,  highly  resistant  to  both 
corrosion  and  wear. 


MINIMUM  MAINTENANCE  .  .  . 
comes  not  only  from  the  use  of 
stainless  steel  parts,  but  also 
because  the  trap  is  self-scrubbing. 
Ordinary  sediment  and  sludge 
are  washed  right  through  with 
the  condensate. 

Further  Information  Avoiloble 

If  a  trap  with  these  features  is 
of  interest  to  you,  get  in  touch 
with  your  nearby  Armstrong 
Representative.  Ask  him  for 
Bulletin  775  which  gives  price, 
dimension  and  capacity  data,  or 
use  the  coupon  below. 


ARMSTRONG  MACHINE  WORKS 

8446  MopU  Str«*t  •  Thr**  Rivers,  Michigan 


FREE  BULLETIN 

No.  775  gives  detailed 
information  on  Armstrong 
O.F.&T.  traps. 


ARMSTRONG  MACHINE  WORKS 
84i6  Maple  Street,  Three  Rivers,  Michigan 

Please  send  a  copy  of  Bulletin  No.  775. 


Nome. 


Company _ 

Street  Address. 
City 


-Zone. 


-State. 
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Siium  0^  ^dmemnt! 

Works  of  masters  of  all  the  arts  and  sciences  are  invariably  copied — a  tribute  to  the  qualities  that  set 
them  apart,  that  establish  their  excellence.  A  favorite  subject  of  mechanical  copyists  is  the  Marley 
Double-Flow*  Cooling  Tower  .  .  .  but,  like  the  treasures  of  the  art  world  it  is  never  duplicated. 

All  the  materials  that  produced  the  original  are  available,  the  perfect  model  is  at  hand;  yet  the 
depth  of  understanding  expressed  by  da  Vinci,  the  forceful  concentration  of  Rodin,  the  performance 
of  Marley  towers  remain  unapproachable.  The  intangible  element  that  is  ever  aloof  is  compounded 
of  the  ability  to  create,  years  of  intense  study  and  practice,  and  an  impelling  desire  to  achieve. 

The  owner  of  a  masterpiece  of  art  and  the  purchaser  of  a  Marley  tower  have  in  common  the 
pride  of  possessing  the  product  of  all  these  essential  attributes  that  sum  up  to  integrity  .  .  .  the  merit- 
mark  of  the  original. 

*REOISTEREO  TRADE  MARK 


THE 


MARLEY 


C  O 


KANSAS  CITY, 


M  O  . 
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to  promote  business.  Photograph,  cour¬ 
tesy  of  AMF  Pinspotters,  Incorporated. 
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HIGH  SPOTS 


^  All  electric  grid  buried  beneath  the  surface  of  its  soccer  field  enabled  the 
Everton  soccer  team,  of  Liverpool  England,  to  play  its  Sunderland  rival  in  January 
despite  the  weather.  The  ground  thawed  out  and  the  snow  melted.  The  grid  is  a 
network  of  wires.  It  keeps  the  soil  warm  and  makes  the  ground  yielding  on  the 
coldest  days,  a  soccer  official  said.  Less  fortunate  clubs  had  to  postpone  their 
matches  because  of  intense  cold  and  snow. 

^  As  a  contribution  to  the  joint  auto  industry  attack  on  the  Los  Angeles  smog 
problem.  General  Motors  Corporation  is  undertaking  a  major  engineering  develop¬ 
ment  and  testing  program  on  a  technically  feasible  experimental  exhaust  control 
system  in  an  attempt  to  develop  a  device  that  will  be  commercially  acceptable  for 
use  on  cars  and  trucks.  The  experimental  system,  developed  by  Dr.  Eugene  J. 
Houdry  and  c(Mistructed  by  Oxy-Catalyst,  Inc.,  consists  of  an  oxidation  catalyst 
contained  in  the  converter.  GM  Research  Laboratories  tested  a  sample  of  the 
system  over  34,000  miles  of  city,  suburban,  country,  and  proving  ground  driving. 
Test  results  demonstrate  that  the  device  promises  major  reductions  in  the  emission 
of  unbumed  hydro-carbons,  carbon  monoxide,  and  oxides  of  nitrogen. 

^  Air  Conditionmg,  Heating  and  Ventilating  has  been  chosen  to  carry  a  series 
of  full-page  and  double-page  advertisements  in  coming  months  promoting  a 
^Unitary  Air-Conditioner  Certification  Program^’  launched  this  year  by  Air- 
Conditioning  &  Refrigeration  Institute,  Washington,  D.  C.,  in  cooperation  with  the 
National  Warm  Air  Heating  and  Air  Conditioning  Association,  Cleveland,  Ohio. 
The  program  already  has  been  subscribed  to  by  33  leading  manufacturers  of  unitary 
air-conditioning  equipment,  better  than  80%  of  the  industry.  It  centers  around 
adoption  of  ratings  based  on  Btu’s  to  measure  cooling  capacity,  and  includes  all 
unitary  equipment  up  to  135,000  Btu  capacity,  excluding  room  air-conditioners  and 
heat  pumps.  An  initial  ad  in  this  issue  focuses  on  a  Seal  of  Certification  as  a  power¬ 
ful  sales  tool,  and  explains  the  ARl  certification  program  in  detail.  The  ads  are 
part  of  a  comprehensive  program  launched  January  1  to  promote  the  new  rating 
standards  and  the  Seal.  In  one  phase  of  it,  more  than  40,000  directories  describing 
the  program  were  sent  to  members  of  the  air-conditioning  industry,  specifiers  of 
air-conditioning  equipment,  and  leaders  outside  the  industry. 

^  The  Building  Research  Institute  Conference  on  Building  Illumination,  Statler- 
Hilton  Hotel,  Cleveland,  Ohio,  May  20-21,  will  include  the  reading  of  three  papers 
on  new  research  in  illumination  quantity,  a  demonstration  of  illumination  levels 
and  design  trends  at  the  Nela  Park  Lighting  Center,  a  two-part  discussion  of 
electric  and  natural  light  utilization,  and  a  session  to  correlate  the  recommended 
levels  of  illumination  with  other  factors  of  building  design,  including  the  effects  of 
the  recommended  new  levels  on  air  conditioning  design. 

^  Laurence  V.  Teesdale,  nationally  known  for  his  research  in  cold  weather 
moisture  condensation  and  related  problems,  has  retired  from  the  Forest  Products 
Laboratory  of  the  U.S.  Forest  Service.  His  interest  in  moisture  and  cold-weather 
condensation  came  as  he  worked  with  housing,  including  the  construction  of  his 
own  house  in  his  spare  time.  During  this  period  he  was  struck  with  the  similarity 
between  houses  and  dry  kilns.  In  the  wintertime  there  is  heat  and  moisture  inside, 
and  cold  temperatures  outside.  As  long  as  houses  were  built  fairly  loosely,  there 
wasn’t  much  of  a  problem,  but  during  the  1930’s  builders  began  to  apply  weather¬ 
stripping  and  insulation,  and  to  employ  slab  constructicm.  It  was  then  that  Mr. 
Teasdale’s  quarter  century  of  research  in  condensation  problems  was  used  to  great 
advantage  by  manufacturers,  architects,  engineers  and  builders. 
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STEAM  CONDENSATE  CORROSION:  the  cause,  the  effect,  and  a  suggested  safeguard 


4-D  represents  the  most  WHAT  CAUSES  STEAM  CONDENSATE — Steam,  losing  its  heat,  turns  to  moisture 

significant  development  in  as  temperature  drops  below  saturation  level.  This  condensate  is  distilled  water, 

the  history  of  wrought  iron  greedy  for  gases.  Any  gas  in  the  steam  is  readily  absorbed  into  this  condensate 

metallurgy.  It  was  achieved  as  it  cools.  The  condensate  becomes  violently  corrosive  to  ordinary  piping 

by  substantially  increasing  materials,  depending  upon  the  percentage  of  free  C02  plus  Oj  in  the  steam, 

the  deoxidation  of  the  base 

metal,  slightly  increasing  EFFECT  OF  STEAM  CONDENSATE  ON  PIPE  — Carbon  dioxide  is  the  primary  cause  of 

the  phosphorous  content  return  line  corrosion.  Like  oxygen,  carbon  dioxide  is  present  in  all  raw  waters 

and  using  a  more  siliceous  and  may  enter  the  boiler  with  the  feed  water.  Most  of  the  carbon  dioxide  found 

iron  silicate.  Result  is  in-  in  the  steam  cycle  results  from  decomposition  of  the  bicarbonate  or  carbonate 

creased  corrosion  resist-  content  of  the  boiler  feed  water.  Build-up  of  insoluble  products  of  corrosion — 

ance,  improved  mechanical  particularly  in  smaller  lines — may  plug  the  pipe  and  render  it  useless.  Corrosion 

and  physical  properties.  may  cause  grooving,  channeling,  pitting,  completely  penetrating  the  pipe  wall. 

Write  for  new  4-D  Wrought  ,  , 

Iron  literature  and  our  special  ^  PIPING  MATERIAL  THAT  COMBATS  IT— New  4-D  Wrought  Iron  is  a  two-com- 

report,TheUseof  Wrought  Iron  ponent  metal  consisting  of  high  purity  iron  and  iron  silicate  fibers.  There  are 

in  Steam  Condensate  Lines.  over  250,000  non-rusting  glasslike  fibers  to  every  cross-sectional  square  inch.  The 

A.  M.  Byers  Company,  Clark  purity  of  the  iron  itself,  plus  the  protection  of  the  iron  silicate  fibers  are  a  mighty 

Building,  Pittsburgh  22,  Pa.  formidable  deterrent  to  steam  condensate  corrosion  and  its  deleterious  effects. 

BYERS  4-D  WROUGHT  IRON 
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WASHINGTON  OVBRTONBS 


by  LORING  F.  OVERMAN 

•  Excepting  only  the  international  concern  over  the  illness  of  Jcrfin  Foster  Dulles, 
a  princ4>al  overtone  in  Washington  echoes  Capitol  concern  over  the  problem  of 
‘‘whither  inflation.” 

Indicators  point  to  the  likelihood  that  the  economy,  like  a  youngster  edging  up 
an  inclined  teeter-board,  senses  the  impending  level-off  period  and  must  prepare 
for  a  quick  counterbalance  motion. 

•  Pressure  for  balancing  action  conies  from  three  sources: 

The  President  and  his  advisers  hold  that  a  balanced  Federal  budget  is  the  only 
thing  that  will  keep  matters  in  hand. 

Omimerce  Secretary  Lewis  L.  Strauss  has  proposed  a  seven  point  program 
urging  business  men  to  unite  in  defending  the  economy  against  iiiflatkm. 

Business  associations  —  Chambers  of  Commerce  an^  Natitmal  Manufacturers 
Association  —  are  joining  in  urging  resistance  to  any  new  or  out-size  government 
expenditures. 

•  Others  report  a  lull  in  the  inflation  ttme.  The  price  index  seems  to  have  leveled 
off,  and  productivity  parallels  wage  increases.  Inventories  are  building  up,  addi¬ 
tional  capacity  is  entering  the  market,  and  many  inflationary  factors  are  absent. 

Government  econcmiists  generally  predict  a  moderate  uptrend  in  business  in 
coming  months,  with  a  possible  leveling  off  during  the  second  half  of  the  year. 

It  is  at  this  ptwt  that  uncertainties  appear. 

The  c^timists  contend  that  when  the  business  recovery  hits  full  stride,  infla¬ 
tionary  forces  will  again  take  over.  They  predict  an  auto  boom,  housing  increase, 
and  a  tremendous  upturn  from  the  current  “buy-anything-on-credit”  movement. 

Given  such  an  upturn,  they  hold,  the  wage-price  spu^  would  be  in  motion  again. 

Direct  ccmtrc^  over  wages  and  prices  would  provide  the  only  brake  in  such  an 
event,  they  contend. 

Meanwhile,  more  than  600  ctf  1500  college  economists  queried  on  the  subject 
of  how  to  control  inflation,  replied  that  credit  controls  would  provide  the  answer. 

•  Heating,  ventilating  and  air-conditioning  people  have  an  interesting  stake — 
although  possibly  many  years  hence — in  weather  modification  plans  being  dis¬ 
cussed  in  Washington  by  the  House  Science  and  Astronautics  Committee  and 
the  Natitmal  Science  Foundation. 

Meeting  in  Washington  in  mid-February,  the  conferees  seriously  discussed 
“doing  something  about  the  weather.”  A  second  meeting  was  scheduled  for  late 
February,  and  another  in  April.  At  the  third  gathering,  arranged  by  American 
Geophysical  Unicm,  there  will  be  discussions  of  theoretical  and  experimental  re- 
sear^  (HI  the  scientific  basis  for  weather  m(xlification. 

Under  ccmsideration  is  a  sort  of  interplanetary  air-conditioning  system  based 
cm  cloud  physics.  Lest  scnneone  predict  that  it  can't  be  done,  witness  the  recent 
(Hbitihg  cff  a  cloud-watching  satellite  which  can  report  where  the  clouds  are  and 
which  way  they  are  going. 

•  Whatever  the  outcome  of  inflationary  controls  and  weather-making.  Congress 
was  all  set  late  in  February  to  act  quickly  on  new  hcHising  legislation. 

The  Senate  was  the  first  to  act,  passing  a  measure  authorizing  $2.1 -billion  for 
urban  renewal  projects,  new  insurance  authority  for  the  Federal  Housing  Adminis¬ 
tration,  provisicm  for  35,000  new  public  housing  starts,  an  increase  in  FHA 
nKHtgage  ceilings,  and  an  increase  in  interest  rates  on  GI  loans  and  scnne  FHA 
{Hograms. 

Within  24  hours  of  the  Senate  action,  the  Hcnising  Subcommittee  of  the  Banking 
Committee  had  recommended  its  version.  Principal  difference  between  the  Senate 

(Continued  on  page  8) 
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AEROJET  AMERICAN  MACHINE  &  FOUNDRY  ATLANTIC  &  PACIFIC  TEA  COMPANY  ATOMIC 
ENERGY  COMMISSION  BANK  OF  AMERICA  BURROUGHS  ADD  MACHINE  CADILLAC  MOTORS 
CENTRAL  CASUALTY  INSURANCE  COMPANY  CHICAGO  BRIDGE  &  IRON  CITY  OF  HOPE  HOSPITAL 
CONTINENTAL  BAKING  COMPANY  CONVAIR  EDISON  COMPANY  FAIRCHILD  CAMERA 
CORPORATION  FEDERAL  TELEPHONE  &  RADIO  FOOD  FAIR  STORES  FRANKLIN  STORES 
FEDERAL  HOUSING  ADMINISTRATION  F.  W.  WOOLWORTH  COMPANY  GENERAL  ELECTRIC 
HUMBLE  OIL  COMPANY  J.  C.  PENNEY  ENGINEERING  KAISER  PERMANENTE 


HOSPITAL 
MANU 
TELEPH 
PHILLIP 
REPUBL 
SYLVANi 
U.  S.  ARMY 
U.  S.  NAVY 


MINING  & 
YORK 


TORES 
ERICA 
EBUCK 
NAVY 

U.  S.  AIRFORCE  - t  ■ -  - - -  W.  T.  GRANT  STORES 

LOCKHEED  AIRCRAFT  LUCKY^TaGER  BREWING  MINNESOTA  MINING  & 
MANUFACTURING  NATIONAL  CASH  REGISTER  NATIONAL  FOOD  STORES  NEW  YORK 
TELEPHONE  COMPANY  OLIN  MATHEISON  PACIFIC  GAS  &  ELECTRIC  PENN  FRUIT  STORES 
PHILLIPS  PETROLEUM  RAND  McNALLY  &  COMPANY  RADIO  CORPORATION  OF  AMERICA 
REPUBLIC  AVIATION  ROBERT  HALL  CLOTHIERS  SAFEWAY  STORES  SEARS  &  ROEBUCK 
SYLVANIA  ELECTRIC  UNIVERSITY  OF  SOUTHERN  CALIFORNIA  WESTERN  ELECTRIC  COMPANY 


GOVERNAIR  PRODUCTS  ARE  NOW  IN  USE 
BY  THESE  DISTINGUISHED  ORGANIZATIONS 


Model  SCMZ 

Self-contained  Multi-Zone  air 
conditioner  —  one  of  18  botic 
Self  Contained  equipment 
models,  available  from  3  to 
120  tons. 


Model  GMZ 

Governoir  also  “Sotisfobricates" 
a  complete  line  of  Vertical, 
Horizontal  and  Multi-Zone  Air 
Handling  Units. 


**SATISFABRICATED3^’ 

.  .  .  that’s  the  copyrighted  term  that 
describes  Governair  air  conditioning  .  .  . 
equipment  which  is  so  basically  flexible 
in  design,  that  it  can  be  manufactured  to 
fit  almost  ar/y  space  and  load  require¬ 
ment. 

This  beneficial  feature,  pioneered  and 
developed  by  Governair,  is  coupled  with 
imaginative,  tested  engineering  and  qual¬ 
ity  workmanship.  The  end  result  is  an 
installation  that’s  a  much  wiser  dollar 
investment. 

Write  for  detailed  information,  or  con¬ 
sult  your  yellow  page  directory  for  the 
name  of  our  local  representative. 


THE  GOVERNAIR  CORPORATION 

4840  N.  SEWELL  •  OKLAHOMA  CITY 
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WASHINGTON  OVNITONES  (Continued  from  page  6) 


and  House  versions  was  the  long-range  public  housing  program  called  for  in  the 
House  bill.  It  covered  200,000  starts  at  the  rate  of  35,000  a  year. 


•  Spur  to  Congressional  action  was  the  fact  that  private  htnne  building  dipped 
slightly  more  than  seastmally  in  January  to  an  adjusted  rate  of  1,350,000  units, 
according  to  Department  of  Labor  reports. 

Total  housing  starts  during  January  declined  5%  to  86,000  units.  This,  how¬ 
ever,  was  27%  above  the  January,  1958,  figure  and  close  to  the  1955  record 
for  the  month.  The  drop  was  in  private  starts,  which  totalled  83,300.  This  was 
20,400  units  above  January  of  1958. 

Public  housing  starts  totaled  2,700  last  month,  compared  with  1,500  in 
December  and  5,000  in  January  of  1958. 

Outlook  for  home  building  during  1959  is  considered  dependent  upon  housing 
legislation  and  the  supply  of  mortgage  money.  Current  indications  are  that 
Ctmgress  will  pass,  with  Presidential  approval,  a  bill  which  would  permit  private 
starts  somewhat  in  excess  of  1 .2-million  a  year. 


•  Competition  between  oil  and  coal  producers  for  the  industrial  market  con¬ 
tinued  in  February  to  involve  discussions  at  WashingtcMi  levels. 

In  a  statement  filed  with  the  Office  of  Civilian  and  Defense  Mobilization,  the 
National  Coal  Association  said  it  considered  unlimited  imports  of  residual  oil 
from  European  markets  a  threat  to  national  security.  Such  imports,  NCA  con¬ 
tends,  would  prove  dangerous  to  East  Coast  industries,  concentrated  users  of 
residual  oil,  in  the  event  attack.  Coal  capacity,  if  shut  down  because  of  lack 
of  steady  demand  for  its  products,  would  be  unable  to  fill  the  gap  in  the  case  of 
sudden  cutting  of!  of  imports. 


•  Rural  Electrification  Administration  officials,  meeting  in  Washington  recently, 
expressed  keen  interest  in  increased  domestic  heating  as  a  between-season  builder 
of  dectrical  load  in  rural  areas.  Use  of  electricity  in  those  areas  Was  reported  to 
be  highest  in  summer,  when  power  is  in  demand  for  farm  work.  It  was  also 
pointed  out  that  electric  heat  is  more  economical  in  the  country  than  in  tov^m,  due 
to  the  high  cost  of  delivering  other  fuels. 


•  Government  personnel  at  all  levels  interested  in  unitary  air  conditioning  equip¬ 
ment  are  being  given  a  look  at  the  Air-Conditioning  and  Refrigeration  Institute’s 
new  booklet,  “A  New  Assurance — for  the  specifier,  seller,  installer  and  buyer  of 
unitary  air-conditioners.” 

The  booklet,  approved  by  33  manufacturing  companies  participating  in  the 
ARI  Unitary  Air-Conditioner  Certification  Program,  explains  the  program  in 
detail.  It  also  tells  of  the  various  tests  made  to  assure  that  “certified”  units  are 
rated  according  to  ^plicable  ARI  standards,  and  lists  the  names  of  participating 
companies,  which  represent  more  than  80%  of  the  total  U.S.  output  of  unitary 
air-conditioners. 


•  The  Rdrigeration  and  Air  Conditioning  Contractors  Association  (RACCA) 
has  opened  a  new  headquarters  office  in  Washington.  New  address  is  1632  K  St. 
N.W.,  where  Leo  Howanl  Kerns  is  the  managing  director. 

In  announcing  an  eight-point  program  to  be  known  as  “Operatron  Teamwork,” 
President  C.  L.  Walling  said,  “I  feel  that  we  now  have  a  national  organization  of 
great  force  and  efficiency  which  will  benefit  business  and  the  public  across  the 
nation  and,  at  the  same  time,  be  of  invaluable  assistance  to  every  member.” 


•  Air-Conditioning  and  Refrigeration  Institute  reports  the  sale  of  more  than  half 
of  the  space  set  aside  for  its  11th  annual  exposition  in  Atlantic  City  next 
November.  This  sales  record,  months  ahead  of  the  exposition,  is  taken  by  Show 
Director  George  E.  Mills  to  mean  that  a  sellout  is  virtually  assured. 


J 


HOPKINS  AIRPORT  HOTEL 
Cleveland,  Ohio 

OUTCALT-GUENTHER  A  ASSOCIATES 
arrfcttrrft 

HOWARD  BENNETT  A  ASSOCIATES 
mtchcnical  engine€r$ 

ROEDICER  CONSTRUCTION.  INC. 

A  DOAN  ELECTRIC  CO. 
general  fontractort 

NATIONAL  PLUMBING  CO. 
contractor 

AMSTAN  SUPPLY  DIVISION 
M'holei0ale  di$tributor 

AMERICAN  RADIATOR  A  STANDARD 

SANITARY  CORP. 

pItimbiNff  fixturt  manufacturer 


vji  reater  Cleveland  can  be  proud  of  the  beautiful, 
new  Hopkins  Hotel,  a  noteworthy  COYNE  &  DELANY  installation 
immediately  adjacent  to  Hopkins  Airport,  and  one  of  the  finest 
of  its  kind  anywhere  in  appearance,  comfort  and  service. 

The  local  citizenry  can  also  take  satisfaction  in  that  the  Hotel  stands 
on  city  property  and,  under  a  unique  arranerement,  ownership  will  pass  to  the  city 
in  1988.  The  two  wings  of  the  structure,  featuring  colorful  glazed  brick  and  large 
expanses  of  glass,  harmonize  with  the  nearby  Airport  Tenninal  Building  designed 

by  the  same  architectural  firm.  In  all  145  guest  units  of  the  Hotel,  DELANY 
diaphragm  type  flush  valves  were  selected  for  the  extraordinary  performance 
characteristics  that  have  made  them  famous.  In  Cleveland,  and  everywhere,  you  will 
find  DELANY — “the  fastest  growing  name  in  flush  valves!” 


DELANY  “TURN-TO-SILENCE"  EQUIPMENT 
CUSHIONS  WATER  NOISE  TO  A  WHISPER 

For  luxurious  hotel-motel  installations,  specify  whisper-quiet  Delany 
Flush  Valves  with  ‘‘Turn-To-Silence”  Equipment.  Objectionable  turbu¬ 
lence  noises  are  softened  at  their  two  main  sources  . . .  the  shut-off  valve 
and  main  valve  seat.  An  exclusive  Delany  Design  feature  catches  swirl¬ 
ing  water  at  these  two  points  ...  cushions  and  absorbs  its  turbulence 
without  diminishing  pressure  and  with  a  minimum  of  flow  obstruction. 
Depend  on  Delany  ...for  the  Leaders  Design  in  Flush  Valves! 

COYNE  A  DELANY  CO.  •  834  KENT  AVE.  •  BROOKLYN,  NEW  YORK 

IN  CANADA.  TNI  lAMfS  lOMtTSON  CO.  ItD. 


DELANY 

VALVES 


Slaca 
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BRIEFLY  STATED 


WITH  THE  ENGINEERS 

For  the  next  year,  announces  Willis  R.  Woolrich, 
consulting  dean  of  the  University  of  Texas  College  of 
Engineering,  most  of  his  time  will  be  devoted  to  organ¬ 
izing  the  permanent  engineering  and  science  educa¬ 
tional  and  research  program,  as  consulting  president 
of  Middle  East  Technical  University,  Ankara,  Turkey. 
The  project  is  jointly  sponsored  by  the  Turkish  and 
United  States  Governments.  .  . 

Roderick  Kirkwood  and  Henry  Birner  are  among 
five  new  partners  announced  by  John  Graham  Com¬ 
pany,  Architects  and  Engineers,  1426  Fifth  Ave¬ 
nue,  Seattle  1,  Wash  ,  and  444  Fifth  Avenue  New 
York  18,  N.  Y.  Both  are  professional  engineers. 
Among  the  eighteen  associates  announced  simultane¬ 
ously  are  the  following  directors — in  New  York: 
James  D.  McWalters,  structural,  and  Milton  H.  Edel- 
man,  electrical;  in  Seattle:  Anthony  P.  Burzenski, 
civil;  Howard  Leuschen,  structural;  and  Gerald  R. 
Cysewski,  traffic  and  highway  engineering.  The  firm 
is  broadening  the  base  of  management  for  the  first 
time  in  its  58-year  history  because  its  projects  are 
spread  out  over  the  globe  and  because  of  the  com¬ 
plexity  of  coordination  between  air  conditioning  and 
the  structure,  requiring  engineering  know-how  from 
the  beginning  of  the  project.  Three  other  new  part¬ 
ners,  all  members  of  American  Institute  of  Architects, 
are  Manson  O.  Bennett,  Jack  L.  Follett,  and  Nathan 
Wilkinson.  .  . 

Snyder,  Palmer,  Toussaint  and  Associates,  Inc., 
is  the  new  name  of  the  Minneapolis  consulting  engi¬ 
neering  firm  formed  by  the  association  of  Eugene  P. 
Palmer  and  Francis  J.  Toussaint  w’ith  J.  Robert 
Snyder,  consulting  engineer.  The  firm  offers  mechani¬ 
cal  and  electrical  engineering  services  and  occupies 
offices  at  1645  Hennepin  Avenue,  Minneapolis,  Minn. 
Mr.  Snyder  has  conducted  a  consulting  engineering 
practice  at  the  above  address  for  the  past  several 
years.  His  work  has  included  heating,  ventilating  and 
plumbing  design  for  Anoka  County  Centennial  Junior 
High  School,  Thermo  King  Office  Building,  and  addi¬ 
tions  to  Moose  Lake  State  Hospital.  Mr.  Palmer  has 
been  previously  employed  by  Lang  and  Raugland,  Inc., 
where  his  work  has  included  air  conditioning,  heating 
and  plumbing  design  for  the  new  Minneapolis  Public 
Library,  Floyd  B.  OLson  Memorial  Homes  federal 
housing  project,  Elizabeth  Kenny  Institute,  Peace 
Lutheran  Church,  and  Lake  City  Schools.  Mr.  Tous¬ 
saint  has  been  previously  employed  by  Lang  and  Raug¬ 
land,  Inc.,  and  Ellerbe  and  Company,  where  his  work 
has  included  electrical  design  for  the  Floyd  B.  Olson 
Memorial  Homes  federal  housing  project,  Macalester 
College  dormitories.  Peace  Lutheran  Church,  and  Lake 
City  Schools.  All  three  are  graduates  of  the  Univer¬ 
sity  of  Minnesota.  Mr.  Snyder  and  Mr.  Palmer  are 
registered  mechanical  engineers  and  Mr.  Toussaint  is 
a  registered  electrical  engineer.  .  . 

Due  to  the  retirement  from  active  practice  of  Joseph 
W.  Leinweber,  the  firm  of  Yamasaki,  Leinweber  and 
Associates  is  changing  its  name  to  Minoru  Yamasaki 


AND  Associates.  Mr.  Leinweber  will  continue  his 
association  with  the  firm  as  a  consultant.  .  . 

John  D.  Watson  and  James  E.  Hart  announce  the 
dissolution  of  their  partnership.  Mr.  Watson  will  con¬ 
tinue  the  practice  of  structural,  mechanical,  and  elec¬ 
trical  engineering  at  914  Summit  Ave.,  Greensboro, 
N.  C.,  and  Mr,  Hart  will  practice  mechanical  and  elec¬ 
trical  engineering  at  4500  Colley  Ave.,  Norfolk,  Va.  .  . 

Daniel  M.  Roop  announces  that  he  is  now  actively 
engaged  as  a  profes.sional  engineer  offering  consulting 
services  in  hospital  design  and  engineering  manage¬ 
ment  at  1445  East  Crestwood  Dr.,  Memphis  17,  Tenn. 
He  has  been  a  president  and  general  manager.  Greater 
Boston  Homes,  Inc.;  project  engineer,  Metcalf  &  Eddy, 
Boston;  plant  engineer,  New  England  Medical  Center, 
Boston ;  chief  engineer,  George  F.  Geisinger  Memorial 
Hospital,  Foss  Clinic;  and  administrative  engineer. 
Baptist  Memorial  Hospital,  Memphis.  .  . 

Walter  L.  Threadgill  has  been  appointed  plant  engi¬ 
neer  of  the  Engineering  W'orks  Division  of  Dravo 
Corporation,  Pittsburgh,  Pa.  This  new  responsibility 
will  be  in  addition  to  his  present  assignment  as  meth¬ 
ods  engineer  for  the  division.  A  native  of  Texas,  Mr. 
Threadgill  received  a  degree  in  mechanical  engineer¬ 
ing  from  Massachusetts  Institute  of  Technology  in 
1941.  He  first  joined  Dravo  in  1941  as  an  engineer 
in  the  Keystone  Division.  In  1946,  Mr.  Threadgill  took 
a  position  as  plantation  engineer  for  the  Hawaiian 
Pineapple  Company  and  in  1954  rejoined  Dravo.  .  . 

Engineering  consultants  Allen  Johnson,  P.E.,  and 
Paul  Mulcey,  P.E.,  have  joined  Fuel  Engineering  Co., 
Inc.,  New  York,  N.  Y.,  as  associates,  Gregory  Gould, 
president,  announced.  Mr.  Johnson  is  a  consulting 
mechanical  engineer,  specializing  in  the  field  of  fuels 
and  combustion  and  is  co-author  of  Fuels  and  Com¬ 
bustion  Handbook.  Mr,  Mulcey  has  acted  as  consultant 
in  the  field  of  research  and  fuel  utilization  for  the 
governments  of  Peru  and  Turkey  and  has  recently 
returned  from  Geneva,  Switzerland,  where  he  was  a 
member  of  the  U.  S.  delegation  on  organization  of 
European  Economic  Cooperation  and  U.  S.  Economic 
Commission  for  Europe.  .  . 

I.  J.  Karassik  has  been  appointed  Consulting  Engi¬ 
neer  and  Manager  of  Planning  for  the  Worthington 
Corporation  Harrison  (N.J.)  Division.  Formerly 
Consulting  Engineer  and  Assistant  to  Vice-President, 
Mr.  Karassik  will  act  as  Consulting  Engineer  to  all  de¬ 
partments  in  the  Division.  A  top-flight  specialist  on 
centrifugal  pumps,  Mr.  Karassik  has  written  about  six 
hundred  articles  on  the  subject  which  have  appeared 
in  technical  publications  in  the  English,  Russian, 
Spani.sh,  French,  Italian,  and  Swedith  languages.  .  . 

Appointment  of  Alfred  H.  Gerber  as  chief  estimator 
of  The  H.  K.  Ferguson  Co.,  engineers  and  builders, 
Cleveland  14,  Ohio,  was  announced  by  Ralph  W.  01m- 
stead,  president.  In  his  new  position,  Mr,  Gerber  will 
supervise  the  preparation  of  all  of  the  firm’s  engi¬ 
neering  design  and  constructicm  estimates.  A  regis¬ 
tered  engineer  in  Ohio  and  New  York,  his  most  re¬ 
cent  assignment  was  that  of  chief  structural  engineer 
in  the  company’s  main  office,  in  which  position  he  was 
responsible  for  the  structural  engineering  performed 
on  the  firm’s  far-flung  projects. 

( Concluded  on  page  12) 
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In  missiles  and  millinery  shops,  movies 


Rising  slowly  on  a  column  of  flomo,  a  giant  guided  missile  lifts  from  its 
launching  pad.  .Air-conditioning  plays  an  important  part  in  the  manu¬ 
facture  and  assembly  of  missiles  by  protecting  intricate  parts  against 
teinjx'rature  and  humidity  variations. 


and  map  centers . . . 


You’ll  find 

genetror 

SUPER-DRY 

REFRIGERANTS 

Filling  the  Air-Conditioning  and 
Refrigeration  Needs  of  Modern  America 

In  thousands  of  different  air-conditioning  and  refrigera¬ 
tion  applications,  you  can  count  on  “Genetrons”  for  top 
performance.  These  refrigerants  are  universally  accepted 
for  use  as  original  or  replacement  charge.  Leading  manu¬ 
facturers,  refrigeration  engineers  and  air-conditioning  and 
refrigeration  wholesalers  approve,  specify  and  recommend 
them.  They  offer  unexcelled  quality  and  dryness  .  .  .  and 
their  strict  specifications  are  consistently  bettered  in  pro¬ 
duction. 

“Genetron”  Super-Dry  Refrigerants  are  available  from 
wholesalers  everywhere,  coast  to  coast.  See  your  wholesaler. 
Ask  for  “Genetron”! 

genetron  11  orange  LAIEL  CCIjF  trichioromonofluoroaaethane 
genetron  12  white  LAIEL  CCI^F,  DICMLORODIFLUOROMETHANE 
genetron  22  green  IAREL  CHCIF,  URONOaHORODIFtUOROARETHANE 
genetron  113  purple  IAREL  C^CUF]  TRICHLOROTRIFIUOROETHANE 
genetron  n4a  RLUE  label  C^CIsFh  DICMIOROTETRAFIUOROETHANE 


GENERAL  CHEMICAL 
DIVISION 

40  R*ct*r  SirMt,  Ntw  Ytfk  4,  N.  Y. 


No  futt— but  pUnty  of  faothort  as  milady 
tries  on  one  hat  after  another  in  her  air- 
conditioned  millinery  shop. 


Port  of  tho  shew  in  our  mtxlern  American 
movie  theatres  is  comfortable  air-condi¬ 
tioning.  Movie  managers  have  learned  that 
the  “air-conditioned"  sign  on  a  theatre  mar¬ 
quee  is  good  for  business. 


At  tho  Army's  mop  service  center,  Kansas  City, 
Missouri,  this  100-ton  refrigeration  unit 
helps  control  temperature  and  humidity. 
1  he  pa{Xfr,  plastic  and  film  used  in  map 
making  require  precise  temperature  and 
humidity  control.  Thf  Tranr  Company  l‘hoto 
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SOCIETY  AND  ASSOCIATION  NEWS 

On  January  29,  1959  the  legal  requirements  were 
completed  and  the  merger  of  ASRE  and  ASHAE  into 
the  American  Society  of  Heating  Refrigerating  and 
Air-Conditioning  Engineers  became  official.  The  new 
officers  of  ASHRAE  for  the  period  ending  June  24, 
1959  are:  Cecil  Boling,  president;  A.  J.  Hess,  first 
vice-president:  D.  D.  Wile,  second  vice-president; 
W.  A.  Grant,  third  vice-president;  R.  H.  Tull,  fourth 
vice-president;  J.  H,  Fox,  treasurer;  and  A.  V.  Hut¬ 
chinson,  executive  secretary.  No  single  office  address 
has  been  issued  to  date,  so  that  the  ASHAE  section 
is  still  at  62  Worth  Street,  and  the  ASRE  Section  at 
234  Fifth  Avenue,  New  York  City.  .  . 

The  dates  of  the  next  Annual  Meeting  of  the 
American  Society  of  Sanitary  Engineering  to  be 
held  in  Washington,  D.  C.,  at  the  Mayflower  Hotel, 
have  been  changed  to  July  19-24,  1959.  The  change 
was  made  because  of  a  conflict  with  the  schedule  of 
The  National  Apprenticeship  Program,  sponsored  by 
the  United  Association,  and  the  NAPC  Apprenticeship 
Contest  Events,  at  which  many  ASSE  members  are 
scheduled  to  appear.  .  . 

Consideration  of  more  effective  use  of  engineers  by 
companies  which  employ  them  will  highlight  the  topics 
to  be  discussed  at  the  fourth  Design  Engineering  Con¬ 
ference,  sponsored  by  the  machine  design  division  of 
the  American  Society  of  Mechanical  Engineers,  in 
Philadelphia,  next  May.  The  conference  is  held  con¬ 
currently  with  the  Design  Engineering  Show  which 
is  produced  by  Clapp  &  Poliak,  Inc.,  New  York  exposi¬ 
tion  management  firm.  Both  events  are  scheduled  for 
Convention  Hail,  Philadelphia,  May  25  to  28,  inclusive. 
Conference  se.ssions  will  take  place  in  the  mornings 
and  the  show  during  afternoons.  .  . 

National  Insulation  Manufacturers  Association 
has  been  formed  by  members  of  the  industrial  insula¬ 
tion  industry  of  the  United  States  at  a  recent  meeting 
held  at  441  Lexington  Ave.,  New  York  17,  N.  Y.  An¬ 
nouncement  was  made  by  the  president  of  the  organi¬ 
zation,  E.  H.  Luchs  of  Mundet  Cork  Corporation.  The 
Association  has  been  formed  as  a  voluntary  and  un¬ 
incorporated  organization  designed  to  render  service 
to  manufacturers  of  insulation  for  industrial  and  com¬ 
mercial  use  and  to  promote  the  welfare  and  develop¬ 
ment  of  the  industrial  insulation  industry.  Officers  of 
the  Association  include  Mr.  Luchs,  president;  R.  A. 
McLaughlin,  Pittsburgh  Plate  Glass  Co.,  vice-presi¬ 
dent;  F.  T.  Christenson,  Refractory  and  Insulation 
Corp.,  treasurer;  J.  M.  Barnhart,  exec,  secretary. 

«  «  • 

After  nearly  forty-eight  years  of  continuous  service 
with  the  present  company  and  its  predecessors,  Stew¬ 
art  E.  Lauer  has  announced  his  retirement  as  chair¬ 
man  of  the  board  of  York  Corporation,  a  subsidiary 
of  Borg-Warner  Corporation,  and  also  as  chairman  of 
the  supervisory  board  of  the  York  Division  of  Borg- 
Warner  Corporation.  Although  his  retirement  was 
effective  January  1,  his  services  are  available  on  a 
consulting  basis.  .  . 


BURGEONING  BUSINESS 

Robert  Krasnow  announced  that  he  had  become  the 
sole  owner  and  president  of  Cobra  Pipe  Supply  and 
Coil  Co.,  Inc.,  Elmwood,  Conn.,  by  stock  transfer 
from  Cobra  Pipe  and  Coil  Company.  Reason  for  addi¬ 
tion  of  Supply  to  the  old  name  of  the  radiant  heating 
and  snow  removal  coil  fabricator  is  that  plans  are 
underway  to  greatly  enlarge  the  company’s  Supply 
Division,  which  carries  pipe  and  welding  fittings.  .  . 

Lookout  Boiler  &  Mfg.  Co.,  Chattanooga,  Tenn., 
announces  the  combination  at  Chattanooga  of  its 
operations  with  that  of  Eclipse  Fuel  Engineering 
Co.,  Rockford,  Ill.  Purchasing  of  Lookout’s  require¬ 
ments  will  be  done  from  Chattanooga  by  L.  E.  Rawls- 
ton.  Entire  combined  operations  will  eventually  move 
to  Chattanooga.  E.  E.  Magnuson,  Lookout  president, 
will  carry  on  the  w’ork  of  former  president  James 
Haley,  w'ho  will  remain  for  a  while  to  assist  in  the 
transition. 

Frick  Company,  Waynesboro,  Pa.,  has  rejected  the 
offers  made  recently  to  sell  or  merge  the  company  with 
another  firm.  The  Board  of  Directors,  in  session 
January  12,  resolved  that  “whereas  it  has  been  found 
that  the  proposal  .  .  .  cannot  be  carried  out  due  to 
unavoidable  tax  and  other  incidental  problems  ...  no 
deal  is  possible  and  that  negotiations  should  be  dis¬ 
continued.”  Frick  will  continue  under  its  former 
ownership  and  control,  and  will  retain  the  name  under 
w’hich  it  has  been  doing  business  for  106  years.  .  . 

Bayley  Blower  Co.,  Milwaukee,  Wis.,  designer  and 
manufacturer  of  industrial  and  ventilating  fans, 
humidifiers,  and  heating  coils  since  1856,  has  been 
acquired  by  Green  Fuel  Economizer  Co.,  Inc., 
Beacon,  N.  Y.  Green,  founded  in  1875,  designs  and 
manufactures  cast  iron  fuel  economizers,  heavy-duty 
fans,  air  filters,  and  industrial  heat  collecting  systems. 
The  two  companies  will  complement  each  other  to  pro¬ 
duce  a  complete  range  of  air-moving  equipment.  Frank 
J.  Hamilton,  formerly  general  manager,  is  elected 
president  of  Bayley,  succeeding  George  E.  Szekely, 
who  has  resigned.  .  . 

Carnes  Corporation,  Verona,  Wis.,  announced 
acquisition  of  the  as.sets  of  Senrac  Industries,  Madi¬ 
son.  Senrac  manufactures  louvers  and  dampers  for 
commercial,  industrial,  public  and  institutional  build¬ 
ings.  Carnes  is  a  wholly  owned  subsidiary  of  Wehr 
Steel  Co.,  Milwaukee,  manufacturer  of  diffusers,  regis¬ 
ters,  grilles,  and  roof  ventilators  and  sells  to  the  same 
market  as  Senrac.  The  Senrac  operation  will  be  moved 
immediately  into  the  newdy  expanded  Carnes  plant 
facilities  at  Verona.  .  . 

Teter,  Inc.,  Chicago,  Ill.,  manufacturers  of  Imperial 
w'ater  heaters,  has  purchased  all  the  equipment  for 
production  of  W’ater  heaters  from  A.  J.  Linderman  and 
Hoverson  Co.,  manufacturers  of  the  L  &  H  (Lectro- 
Host)  water  heaters,  subsidiary  of  Norris-Thermador 
Corporation.  This  equipment  will  be  used  in  conjunc¬ 
tion  with  Teter’s  recent  $150,000  building  expansion 
to  meet  increased  production  demands  for  their  auto¬ 
matic  water  heaters. 

Woods  &  Woods,  101  Park  Ave.,  New  York,  N.  Y., 
is  appointed  sales  representative  for  Cordley  & 
Hayes,  manufacturers  of  electric  water  coolers.  They 
repre.sent  other  plumbing  lines,  too. 
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ON  THE  NEW  HOT  WATER 


The  brand  new  Powermaster  packaged  automatic  hot  water  boiler 
has  a  unique  inside  story.  More  than  two  years  of  research  went  into  the 
development  of  an  internal  circulation  system  that  keeps  temperature 
gradients  lower  than  in  any  other  boiler.  The  result  is  rapid  water 
heating  with  minimum  thermal  shock. 

Add  to  this  the  outstanding  performance  of  Powermaster's  integrated 
burner-boiler  design  at  all  loads  and  you  have  an  unbeatable 
package  to  supply  the  most  advanced  forced  circulation  heating 
applications  in  the  20  to  600  hp  range.  Your  local  O&S  representative 
can  give  you  the  hot  story  on  this  new  Powermaster.  Or,  if  you 
prefer,  write  for  Bulletin  1251. 


980  Morgantown  Road 
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Scientific 

Sfleat  World  of  Cryofeirfcs 

Fifty  years  ago  researchers  first  entered  the  silent  world  a  few  degrees  above 
absolute  zero:  minus  459.6  deg  F.  They  discovered  that  ordinary  matter  dis¬ 
played  “superbehavior”  in  that  extreme  cold.  And,  according  to  Dr.  MUan  D. 
Fiske  and  Dr.  Remand  W.  Schmitt,  both  <rf  General  Electric’s  Research  Laboratory, 
in  die  November,  1958,  issue  of  General  Electric  Review,  subsequent  investigation 
uncovered  “supercxMiductors”  that  carry  electricity  without  re^tance  to  current 
flow,  and  a  “superfluid”  that  flows  uphill  and  conducts  iM^at  three-hundred  times 
better  than  (x^per  at  room  temperature.  The  term  “cryogenics”  (from  the  Greek 
kryos,  meaning  icy  cold)  describes  the  science  oi  low-temperature  phenomena. 

To  teach  these  very  low  temperatures,  liquid  hydrogen  cmt  liquid  l^lium  is  used 
as  a  refrigerant.  Because  helium  requites  such  a  low  tenqierature  (minus  452  deg) , 
it  was  the  last  of  all  gases  to  be  liquefied.  Originally  discovered  on  the  sun, 
helium  was  first  liquefied  in  1908,  thirteen  years  after  its  discovery  on  earth.  New 
techniques  and  machines  developed  over  the  years  hold  premise  that  within  a  few 
years  liquid  helium  and  hydrogen  will  be  as  universally  available  and  important 
to  industry  as  liquid  air,  oxygen,  and  nitrogen  are  today. 

Beside  having  a  definite  value  through  direct  use  in  their  liquid  state  (such  as 
liquid  hydrogen  and  oxygen  as  rocket  fuels)  and  through  permitting  improved, 
more  economical  methods  of  storage  and  transportation  for  industries  whose  ulti¬ 
mate  use  is  their  gaseous  form,  these  liquefied  gases  create  a  low-temperature 
environment  that  has  uncovered  many  new  technological  opportunities  and  dis¬ 
coveries: 

Thermal  behavior.  The  higher  the  starting  temperature,  the  more  heat  is  re¬ 
quired  to  raise  the  temperature  of  a  body  another  degree.  About  6000  times 
as  much  heat  must  be  £q>plied  to  raise  a  piece  of  copper  from  300  to  301  deg  K 
as  is  needed  to  bring  its  temperature  from  2  to  3  deg  K.  Thermal  expansion  co- 
eflScients  of  solids  follow  the  same  pattern,  approaching  zero  as  temperature 
approaches  absolute  zero.  This  fact  greatly  simplifies  testing  (rf  equipment  de¬ 
signed  for  low-temperature  work.  At  room  temperatures,  equipment  is  built  that 
the  chilly  world  of  low-temperature  research  will  shrink.  Differential  stresses  from 
parts  made  of  different  materials  could  really  “freeze”  their  operation.  Usually, 
equiiHnent  can  be  tested  adequately  by  cooling  only  to  liquid  nitrogen  temperature, 
78  deg  K. 

Thermal  Conductivity.  The  heat  conductivity  erf  pure  metals  and  some  crystals 
increases  below  room  temperature.  As  temperature  continues  to  fall,  thermal  con¬ 
ductivity  stops  rising  and  then  begins  to  fall.  This  is  true  for  non-electrical 
conductors  as  well  as  for  metals.  Thus  in  certain  temperature  ranges  you  can  find 
materials  that  are  electric  insulators  and  also  excellent  thermal  conductors. 

Superconductivity.  Superconductivity  occurs  in  many  metals,  alloys,  and  com¬ 
pounds.  Electrical  resistance  dre^  with  temperature  in  a  way  normal  for  metallic 
conductors,  until  suddenly  —  at  some  very  low  temperature  —  resistance  disappears 
altogether,  and  the  material  becomes  a  perfect  conductor.  Immediately  envisioned 
are  lossless  transmission  lines  and  transformers,  but  a  strict  limitation  is  imposed 
by  aiK>ther  prx^rty  of  the  superconductors:  they  expel  magnetic  fields  below  a 
certain  size  but  will  not  remain  superconducting  if  the  ms^etic  field  exceeds  this 
size.  This  would  occur  due  to  the  current  flowing  in  a  transmission  line. 

During  World  War  II,  the  first  application  of  superccmductivity  led  to  a  bolometer 
for  infrared  detection.  Impinging  radiation  brought  a  temperature  increase  to  a 
strip  ci  niobium  nitride,  superctmducting  at  about  15  deg  K,  and  the  corresponding 
increase  in  resistance  was  followed  electronically.  The  strip’s  small  heat  oqracity 
made  the  detects  both  sensitive  and  fast  in  the  heat  detection  of  enemy  targets. 


^^rontierd 
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Compact 


Constructed  for  hermetic  and  non  hermetic  applications  •  Come  apart  quickly  for  cleaning  and  servicing 


best  grades  of  corrosion  resistant  materia's  •  Cool,  high  powered  coil  —  moisture  proof 


impregnated  —  manufactured  by  Alco  to  Alco’s 


I  —  ,  -  «  ^ 


high  precision  standards.  Positive  closing  with  pressure  tested  seating  for  positive  shut  off 


Wide  variety  of  types,  si/es,  connections. 


SPECIFY  •  INSTALL 


SOLENOID 

VALVES 


— for  trouble-free  performance  . . . 
for  every  refrigerant  control  application 

LIQUID  •  SUCTION  •  HOT  OAS 
BRINE  •  WATER  •  STEAM  •  AIR 


Write 


•  BUY  SECURITY 
•  BUY  QUALITY 
•  BUY  ALCO 


The  one  complete  line  of  refrigerant  controls;  Thermostatic  Expansion  Valves  •  Refrigerant  Distributors 
Solenoid  Valves  ^Suction  Line  Regulators  •  Flooded  Evaporator  Controls  and  Reversing  Valves 
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LIGHTWEIGHT  COPPER  TUBE  IS  EASY  TO  INSTALL.  Only  one  fourth  the  weight  of  ferrous 
materials— one  man  lifted  and  connected  this  long  length  of  6-inch  copper  drainage  tube.  Overhead 
work  is  easier  with  Anaconda  copper  tube— no  heavy  equipment  for  threading  or  caulking.  In  close 
quarters,  copper  tube  and  solder-joint  fittings  make  light  work  out  of  tight  work.  Use  this  lightweight 
modem  drainage  tube— Anaconda  copper  tube— for  your  next  drainage  installation.  For  more  in¬ 
formation  on  copper  tube,  write:  The  American  Brass  Company,  Waterbury  20,  Conn.  In  Canada: 
Anaconda  American  Brass  Ltd.,  New  Toronto,  Ont.  sm 


ANACONDA' 


COPPER  TUBE  AND  FITTINGS  for  soil,  waste  and  vent  lines  ^ 

Available  through  plumbing  wholesalers.  Products  of  The  American  Brass  Company  fgggb 


Lightweight  Copper — Eitier  Inetillation  Compect  Connectio 


Preeesefflbly — Saves  Time 


Lengths-  Fewer  Joieti 
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A/£W/ 


P'PING 


Designed  expressly  for 
piping  and  duct  work 

One  careful  look  at  this  new  line  of  Marsh  instru¬ 
ments  will  convince  you  that  we  have  put  into  them 
ever^hing  that  has  been  so  long  and  widely  needed 
in  dial  thermometers  for  piping  and  duct  work  .  .  . 
thermometers  for  use  on  heating  and  cooling  equip¬ 
ment— for  piping,  air  ducts,  vessels  and  kUns,  ovens 
and  similar  installations. 

THE  LINE  18  COMPLETE.  Four  types,-  7 
ranges  ...  72  combinations  to  meet  almost  every 
conceivable  condition  as  listed  on  the  reverse  side 
of  this  page.  All  have  basic  features  that  are  found 
only  in  the  Marsh  line: 

PAR  MORE  READABLE.  Big,  legible  "  and 
4H '  dials  .  .  .  easy  to  see  in  places  where  piping 
and  duct  thermometers  must  be  located.  An  even 
greater  contribution  to  ease  of  reading  is  the 
provision  for  tilting  and  turning  dials  to  any 
required  angle  of  vision  as  diagrammed  here 
and  on  the  following  page.  No  more  climbing 
ladders  or  using  flashlights  to  read  obscure 

glass  tube  thermometers.  And  note  that  the  i _ 

line  includes  distant  reading  types  that  bring  ^ 
the  dial  into  view  even  if  the  point  of  measure¬ 
ment  is  completely  out  of  range. 

UNBREAKABLE.  Instead  of  the  fra^e  glass 
tube  thermometers  customarily  used  for  piping  and 
duct  work  you  now  have  the  sturdy,  unbreakable 
Marsh  Dial  Thermometer  . . .  long  recognized  as  the 
best;  now  still  more  highly  perfected. 

MORE  ACCURATE.  Guaranteed  accurate  to 
plus  or  minus  one  division  of  the  big  open  scale, 
these  instruments  have  far  greater  readable  accuracy 
than  any  glass  tube  thermometer.  They  also  have 
the  famous  Marsh  ’’Recalibrator”  — to  keep  them 
accurate. 

MORE  ADAPTABLE.  Your  needs  "designed” 
these  instruments!  Notice  in  the  specifications  on 
the  following  page  how  their  design  provides  for 
every  field  condition.  Separable  sockets  ("wells”), 
along  with  swivel  nut  for  attachment  of  thermom¬ 
eter  to  socket,  makes  them  easy  to  install— or  to 
disconnect  for  servicing.  Extension  necks  take  care 
of  insulated  piping  or  ducts.  Long  stems  in  duct 
types  place  temperature-sensitive  section  where  it 
should  be  for  accurate  indication. 

To  know  the  full  scope  of  this  new  Marsh  line  read 
the  specifications  on  the  reverse  side  of  this  page. 
Every  instrument  in  the  line  is— 

Available  from  stock 

Write  for  Bulletin  PD 


For  piping 

Dial 

Siiat:  3y,”  and  AY,". 
Rangaa:  0”  to  100°  F  for  chilled 
water. 

20“  to  120°  F  for  con¬ 
denser  water. 

40°  to  240°  F  and  100° 
to  300°  F  for  hot  water 
and  domestic  water. 
Yt  NPT  male  connection. 

For  dueto 

Dial 

Siaes:  SYt"  and  AY/. 
Ranges:  minus  40°to  plus  120° 
F;  0°  to  16(f  F;  0°— 
2^  F  for  ducts,  kilns, 
ovens  and  similar 
jobs. 


Also  rmmotm  rmading 

Piping  and  duct  thermom¬ 
eters  of  same  basic  design 
are  available  with  six  feet  of 
capillary  tubing  as  shown. 

See  reveree  sMe  tor  IMImg  of 
MoekotOt  »tom»,  rmmgoo,  ote. 


Specifications  on  reverse  side 


specifications  of  marsh  piping  and  duct  thermometers 

(rmad  complete  deeerlptlon  on  preceding  page) 


Piping  thermometers  ere  the  Vapor  Tension  type  which  permits  wide  divisions  in  the 
important  reading  area  (see  cuts).  They  are  standard  with  Marsh  “Recalibrator.”  Both 
direct  mounting  end  remote  reading  types,  as  illustrated  here,  are  standard  as  follows; 


Two  sizes: 

3)4'  and  4%’  dial  size. 

Four  ranges: 

(P  to  10(P  F  for  chilled  water. 
20*  to  120*  F  for  condenser 
water. 

4(P  to  240*  F  for  hot  water 
heating  and  domestic  hot 
water. 

100^  (o  30(P  F  for  hot  water 
heating  and  domestic  hot 
water. 

Connection 

NPT  male. 


Three  standard  separable  sockets  for 
any  thermometer  in  any  range  (see  dimen¬ 
sions  in  drawing).  Additional  sockets  may 
be  purchased.  Diagrams  show  how  ther¬ 
mometers  may  be  tilted  and  rotated. 


DIRECT  MOUNTING 


REMOTE  READING 


1 


Three  ranges: 


— 

1 

Two  extension  necks  , 

and  stem  lengths 

DIRECT  MOUNTING 


REMOTE  READING 

•'f 


IVISFSh  products  includd  Pressure  Gauges  •  Dial  Thermometers 

•  Steam  Traps,  Radiator  Valves  and  Traps,  Vents  and  other  heating  specialties  • 
Refrigeration  Testing  Instruments  •  Water  Regulators  •  Solenoid  Valves 

•  Needle  Throttling  Valves. 

Write  for  bulletins  Jas.  P.  Marsh  Corporation,  Skokie,  III. 


Presenting  new  highs  in  quietness 
and  dependable  broad  efficiency. . . 


NEW  DYNAFOIL  heavy-duty  FAN 

featuring  a  perfected  airfoil  blade  design 


line  of  sujierior  fan  equipment  is  built  in  13 
sizes.  Classes  II,  III,  and  IV  construction. 
WRITE  FOR  CATALOG  859 
which  prov  ides  outlined  dimen¬ 
sions  and  description  of  new 
Clarage  Type  AF  Dynafoil 
Fans.  Or  contact  nearest  office. 


Dependable  equipment  for  making  air  your  servant 

CLARAGE  FAN  COMPANY 

Kalamazoo,  Michigan 

SALES  ENGINEERING  OFFICES  IN  ALL  PRINCIPAL  CITIES  •  IN  CANADA:  Canada  Fam.  Ltd.,  4285  Richelieu  St.,  Montreal 


Dsne^JPana 


With  this  new  Clarage  Type  AF  Dynafoil 
Fan  you  get  stable  high  efficiency  where  it 
counts — under  actual  operating  conditions. 

Ideally  suited  to  mechanical  draft  and 
heavy-duty  applications,  such  as  industrial 
processes,  conduit  type  air  conditioning,  and 
tunnel  ventilation,  this  latest  in  the  Clarage 
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Nof/oftof  Wax  Company,  Skokie,  tftinois,  dosignod  and  buif#  by  Ragnar 
Bonson,  Inc.,  Chicago.  O.  A.  Wondt  Co.,  mochanicof  contraetor,  Chicago. 


New  Wax  Plant  Makes  Varied  Use 
of  Pneumatic  Control  System 


At  the  new  National  Wax  Company  plant  in  Skokie, 
Illinois,  Johnson  Pneumatic  Controls  provide  flexible, 
precise  regulation  of  process  steam,  hot  water  and  air 
conditioning  as  well  as  of  the  comfort  air  conditioning, 
heating  and  ventilating  systems.  The  photographs  on 
the  opposite  page  show  examples  of  how  this  specially 
planned  Johnson  System  solves  the  diversified  control 
problems  involved  in  producing  petroleum  waxes  for 
the  food  and  container  industries. 

Johnson  has  installed  thousands  of  pneumatic  control 
systems  to  meet  the  specialized  requirements  of  indus¬ 
trial  users.  Johnson  Pneumatic  Controls  are  applied  to 
all  types  and  makes  of  air  conditioning,  heating,  cooling 
and  ventilating  equipment  and  to  a  wide  range  of 
processes. 

Besides  providing  reliable,  high-accuracy  control,  a 
Johnson  System  offers  important  economic  advantages. 
For  example,  pneumatic  controls  are  simpler,  have  fewer 


require  less  supervision  and  maintenance  than  anything 
else  you  can  use.  Power  consumption  is  but  a  fraction 
of  that  used  by  other  types  of  controls.  And,  Johnson 
equipment  does  not  require  the  tyf)e  of  periodic  main¬ 
tenance-replacement  program  that  eventually  replaces 
the  system.  Your  clients  pay  only  once  for,  given  ordi¬ 
nary  care,  a  Johnson  System  can  be  expected  to  last  for 
the  life  of  the  building. 

Next  time  you  have  a  control  problem,  have  a  nearby 
Johnson  engineer  explain  the  advantages  of  performance 
and  economy  offered  by  a  pneumatic  control  system. 
There  is  no  obligation. 

JOHNSON  i  CONTROL 

PNEUMATIC  SYSTEMS 


components,  are  easier  to  understand  and  operate  and  design  •  manufacture  •  installation  •  since  1885 


V.95  HOT  WATER 
VALVE 


T-810 

REMOTE 

BULB 

THERMOSTAT 


AIR 

SUPflY 


HOT  WATER  SUPPLY 


T-800  REMOTE  BULB 

THERMOSTAT 

WITH 

COMPENSATED 

CAPILLARY 


Tank  Farm.  Temperatures  in  twenty  12,000-gallon 
tanks  for  storing  petroleum  waxes  ore  individ¬ 
ually  controlled  by  Johnson  Thermostats  and 
Valves.  Wax  is  delivered  in  tank  cars,  heated  to 
liquid  form  and  piped  in  through  heated  lines. 


Compounding.  Ingredients  are  mixed  in  kettles 
containing  up  to  3,000  gallons.  Kettle  tempera¬ 
tures  are  controlled  by  Johnson  Remote  Bulb  Ther¬ 
mostats  which  modulate  Steam  Valves  to  maintain 
a  constant  condensate  return  temperature. 


V-IOS 

STEAM  VALVE 


AIR 

SUPPLY 


Slabbing.  Johnson  Controls  regulate  the  cooling  system  for  the 
slabbing  room  where  overnight  40  tons  of  hot  wax  are  cooled  to  40F 
for  packaging  in  solid  form.  An  economizer  control  arrangement  cuts 
cooling  costs  by  utilizing  outdoor  air  instead  of  mechanically  cooled 
air  whenever  possible. 


Comfort  Controls.  The  Johnson  System  assures  an  ideal  working 
environment,  includes  individual  room  control  of  the  office  section  air 
conditioning.  Night  setback  feature  keeps  costs  down.  Shown  at  his 
desk  is  J.M.  Packet,  Notional  Wax  Company  president, with  W.J.Noll, 
traffic  manager. 


Johnson  makes  the  most  complete  line  of  pneumatic  control 
equipment  for  solving  any  problem  of  temperature,  humid¬ 
ity  and  pressure  control.  Equipment  includes  thermostats, 
recorder-controllers,  valves,  dampers,  damper  operators, 
pressure  regulators,  humidostats,  humidifiers,  thermom¬ 
eters,  switches,  special  controllers  and  related  apparatus. 


Complete  engineering,  sales  and  service  facilities  are 
available  through  105  direct  branch  offices  in  the 
United  States  and  Canada. 


JOHNSON  SERVICE  COMPANY 

507-C  East  Michigan  St.,  Milwaukee  1,  Wisconsin 


T-1000 

Recorder-Controller 


Please  send  me  a  condensed  catalog  of  Johnson  equipment. 


|v-153  Sylphon 
biophragm  Valve 


D-251  Piston 
Damper  Operator 


Address 


nm 


RC2V 

Double  deflection  grille  —  removable  core 
with  separable  frame. 


Completely  removable  cores— 
unique  design  separable  frames 


4.  Waterloo  removable  cores  are  avail¬ 
able  with  models  shown  or  on  any 
other  Waterloo  supply  and  return 
grilles  or  registers. 

Reap  these  benefits  by  specifying  Water¬ 
loo  removable  core  grilles  on  your  next 
job.  Write  for  new  comprehensive 
Waterloo  Catalog.  WR-IIO 


Designed  to  enhance  all  modern  inter¬ 
iors,  these  new  Waterloo  removable 
core  grilles  offer  many  significant  ad¬ 
vantages: 

1 .  Cores  slip  out  easily — prevent  dam¬ 
age  to  plaster  or  painted  walls. 

2.  Unique  design  separable  frames  al¬ 
low  nuximum  free  area.  Trim  radius 
edges  of  frames  add  streamline  ap¬ 
pearance  to  room  decors. 

3.  Removable  core  grilles  are  either 
all  aluminum  construction  or  separ¬ 
able  aluminum  frames  with  conven¬ 
tional  cores.  Either  type  may  be  spe¬ 
cified. 


RCNS  ^ 

"Na-Site”  inverted  V  shaped  blades  with 
removable  core  and  separable  frame. 


WJ^ERLOO 

~j4cr  Z)iffusbri 

EQUIPMENT 


RC3HD  ^ 

Return  air  grille  with  fins  fixed  at  45°  with 
removable  core  and  separable  frame. 


They  compared 
"'K”  factors  and 
cost  factors  .  • .  and 
bought  SNAF*ON^ 


FOR  FREE  TEVA  SURVEY  CALL  YOUR  LOCAL 
G-B  SNAP*0N  DISTRIBUTOR 

(LISTED  IN  YELLOW  PAGES) 


Compare  cold  line  applications,  for  example  —  for  thermal  effi¬ 
ciency,  economy  and  ease  of  application,  you,  too,  will  find  that  there  is 
nothing  like  Snap*On,  the  one-piece  pipe  insulation  molded  of  fine  glass 
fibers.  It  is  available  in  a  wide  range  of  sizes  from  copper  tubing  to  36", 
with  factory-adhered  vapor  barrier  jackets,  ready  to  snap  quickly  on  the 
pipe,  easy  to  seal  on  bends  and  seams.  Snap*On’s  thermal  efficiency  rates 
at  the  top  of  all  general  purpose  pipe  insulations  —  and  it  is  permanent. 

For  many  of  the  same  reasons  you  will  want  to  specify  Snap*On  for 
heated  lines  up  to  350®.  For  a  free  analysis  of  your  pipe  insulation  require¬ 
ments  —  and  a  cost  comparison  with  other  insulations  —  just  ask  your  G-B 
distributor  for  a  TEVA  (Thermo-Economic  Value  Analysis)  survey  the 
next  time  you  insulate  hot  or  chilled  lines. 


222  W.  lOtli  ST.,  KANSAS  CITY,  MO. 

Thermal  and  acoustical  glass  fiber  insulations  *  Couplings  and  fittings  for  plain  and  grooved 
end  pipe  •  Molded  glass  fiber  pipe  insulation 
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New  models,  new  sizes, 
Trane  Self-Contained 


Air-cooled  condenser  (available  for  all 
sizes)  features  new,  smaller  dimensions, 
simplified  piping  and  wiring  for  easy 
installation.  Water-cooled  condensers 
(all  sizes)  and  evaporative  condensers 
(10  through  20-ton  sizes)  also  available. 


Improved  "iso-sound”  design  assures 
quiet,  vibration-free  operation.  Cabinet 
and  compressor  housing  completely  in¬ 
sulated.  Deluxe  units  may  be  installed  in 
the  conditioned  space  without  disturbing 
occupants  or  employees. 


Simplified  construction  speeds  installation 
and  service!  All  components  of  these  new 
Climate  Changers  are  easily  accessible 
from  front.  Refrigeration  cycle  is  easily  re¬ 
movable  for  inspection,  service  on  the  job 
—or  for  in-shop  repair  or  exchange. 


new  styling  for 
Climate  Changer  Units 


3  to  30-ton  packaged  units  —  air  or  water-cooled  — 
are  easier  to  install,  easier  to  service 


Here’s  the  new  line-up  of  Trane  Self-Contained 
Climate  Changers  for  1959:  new  air  or  water- 
cooled  units  in  a  complete  range  of  sizes  from  3 
to  30  tons.  And  they’re  beauties!  New,  modern 
styling,  clean,  classic  lines,  smaller  dimensions 
make  them  blend  with  today’s  office  and  store 
design.  And,  of  course,  these  new  units  are  engi¬ 
neered  to  the  same  rigid  specifications  that  have 
made  Trane  a  leader  in  big  building  air  condi¬ 


tioning  systems.  They’re  easy  to  install,  too,  with 
just  a  few  simple  piping  and  wiring  connections. 
Extra  rugged  construction  makes  them  easy  to 
ship  and  to  handle  on  the  job.  So  for  your  next 
“packaged”  cooling  job,  make  it  a  Trane  Self- 
Contained  Climate  Changer!  Call  your  nearby 
Trane  Sales  Office  for  complete  facts  on  these 
new  Climate  Changer  units — or  write  directly 
to  Trane,  La  Crosse,  Wisconsin. 


CHECK  THESE  FEATURES: 


•  Easy  lo  install — Smaller  dimen¬ 
sions  for  easy  handling.  Internal 
wiring  completed,  with  low  volt¬ 
age  circuit  that’s  easier,  safer  to 
work  with.  Readily  accessible 
water  piping  connection  (on 
water-cooled  models) .  Sturdy  con¬ 
struction,  with  components 
mounted  on  independent  frame 
...  no  strain  on  external  cabinet. 

•  Easy  to  service — All  components 
easily  accessible  from  front  panel. 
Removable  refrigeration  cycle 
can  be  serviced  in  field,  or  entire 


unit  may  be  easily  removed  for 
in-shop  repair  or  exchange. 

#  Streamlined  appearance  —  Mod¬ 
em  lines  and  new  design  blend 
with  office  or  store  decoration. 
Equally  well  adapted  for  free¬ 
standing  or  recessed  location.  New 
decorative  return  air  grille  instead 
of  conventional  return  air  louvers. 
Low  heights  for  balcony,  roof  or 
suspended  installation. 

•  Quiet  operation  —  New,  large 
slow-spe^  fans  with  adjustable 
belt  drive  for  extra  quiet  air  move¬ 


ment.  All  moving  parts  isolated, 
with  spring-mount^  compressor 
that  absorbs  vibration.  Casing 
insulated  throughout. 

•  Flexibility — Complete  range  of 
sizes,  types.  Water-cooled,  air¬ 
cooled  and  evaporative  condenser 
models.  3  to  30-ton  capacities. 
Both  vertical  and  horizontal  rear 
discharge  available  by  simple  on- 
the-job  fan  rotation.  Large,  effi¬ 
cient  fans  with  larger  h.p.  fan 
motors  give  full  air  capacity — 
even  with  long  duct  runs. 


For  any  atr  tondition,  turn  to 

TRnnE 

MANUFACTURING  ENGINEERS  OF  AIR  CONDITIONING, 
HEATING,  VENTILATING  AND  HEAT  TRANSFER  EQUIPMENT 


There’s  a  Trane  Climate  Changer  unit  to  cool  any  home,  store  or  office! 


Heat  and  cool  with  this  new  Climate 
Changer  combination  unit.  Warm  air 
furnace  in  both  oil  and  gas-fired  mod¬ 
els  ..  .  complete  range  of  sizes  and 
types.  Cooling  section  available  in  2, 
3  and  5-ton  capacities. 


Save  space  with  this  compact  Fan- 
coil  Climate  Changer!  Tucks  away  in 
attic,  closet,  utility  room — or  may  be 
installed  behind  partition  or  under 
ceiling.  Provides  crisp,  cool  air  for 
store,  home  or  office.  2,  3  or  5-ton. 


No  water  needed!  These  Trane 
Climate  Changers  are  air-cooled, 
eliminating  water  supply  and  dis¬ 
posal  problems.  Compact  con¬ 
densing  unit  is  located  outside  the 
home  or  building. 


how  the 

is  put  in  ^^l^e^l£^u-8C^citxic 

•  Peerless  Electric  Roof  Ventilators  and  all  other 
Peerless  Electric  Air  Moving  Units  must  operate  smoothly  and  quietly.  Each  one 
is  electronically  checked  for  dynamic  balance  while  in  actual  operation.  The 
meter  board  checks  out  each  unit’s  motor  for  amps  and  allowable  current  ratings. 
NEMA  and  AMCA  specifications  are  met  and  exceeded. 
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WRITE 

TODAY 

FOR 

CATALOGS! 


FAH  AND  BLOWBR  DIVISION 

THE  COMPANY 

Also  Manufacturing  Tha  Massachusetts  Lint® 

WARRSN,  OHIO 

M«mb«r  of  tho  Air  Moving  and  Conditioning  Association,  Inc.  (AMCA) 


THE  BIG  ONES  COME  TO 


NASSAU  COUNTY  OFFICE  BUILDING  -  GARDEN  CITY,  N.  Y. 

CHAPMAN,  EVANS  &  DELEHANTY . Architect  and  Enfiincrrs  —  S'cw  York  Cilij 

V.  L.  KAEOTICO  &  ASSOCIATES . Engineers  -  Brooklyn.  N.  Y. 

BEKWIND  &  CO.,  INC.. . . Heating,  Ventilating  and  Air  Conditioning  Contractors  —  Carden  City  South,  N.  Y, 


BURNHAM'S  “COMPACT"  STEEL  BOILERS  HEAT 
LONG  ISLAND'S  “OFFICE  BUILDING  OF  THE  YEAR" 


In  sliipnwnt,  the  3  Compact-Type  Boilers,  each  of 
20, ()()()  sq.  ft.  steam  net  SBl  rating,  travel  to  Nas.san 
County  on  one  railroad  flatcar.  Here’s  visual  evi¬ 
dence  of  their  space-saving  compactness. 


pumAanv^tponiticr^ 


Steel  Boiler  Department 


MEMBER 


Considered  the  largest  and  finest  office  building 
constructed  on  Long  Island,  N.  Y.  in  1958,  the  ultra¬ 
modern  Nassau  County  Office  Building  uses  3 
Burnham  Compact-Tvpe  Boilers.  Proved  in  25  years’ 
service,  this  reliable,  highly  efficient  Burnham  design 
compresses  ma.\imum  heating  capacity  into  minimum 
floor  sjMice.  Consider  it  on  your  next  job  where  space¬ 
saving  is  important.  These  welded  steel  Compact- 
Type  Boilers  are  available  in  capacities  from  2,600  to 
35,000  sq.  ft.  E.D.R.  net  steam,  SBI,  with  comparable 
ratings  for  water. 

Burnham  also  offers  a  complete  line  of  Scotch-T ype 
and  Scotch-T  ype  Package  Boilers  in  the  above  ratings 
and  in  c'crtificd  ratings  with  up  to  4,000  sq.  ft.  of  heat¬ 
ing  surface. 


Burnham  Corporation 
Steel  Boiler  Dept. 

Irvington,  New  York 

Please  send  me,  without  obligation,  full  ratings  and  data  on: 

Compact  Boilers  Q  Scotch-Type  Boilers  Q  Boiler-Burner  Packages  □ 


- 1 

ACH-3t  I 


MAO/AMT  HtATIMS 


Irvington,  Now  York 

Safes  Kspratanlativas  throughout  the  U.S.A 


j  Name  .  . 
I  Address 


City 


State 
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“We  needed  refrigeration  equipment  which 
would  give  exact  humidity  control  all  year 
Vound  to  minimize  rusting  of  the  highly- 
polished  parts  used  in  making  shaving  heads. 
Our  595  ton  gas-operated  Carrier  Absorption 
Refrigeration  unit  does  the  job  with  top  effi¬ 
ciency.  . .  and  provides  comfort  cooling  for  the 
entire  plant  at  low  operating  costs.” 

The  Carrier  Absorption  unit  uses  ordinary  tap 
water  as  a  refrigerant.  No  prime  mover  is  re¬ 
quired,  only  low  pressure  steam  or  hot  water. 
Seasonally  idle  boilers  can  be  put  to  use  all 
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''We  get  all-year  humidity 
control  at  low  cost  ...thanks 
to  GAS-operated  CARRIER 
absorption  refrigeration” 

Thomas  M.  Garry,  Schick  Incorporated 

VICE-PRESIDENT  OF  MANUFACTURING 


Pioneer  producer  of  electric 
shavers,  Schick  Incorporated, 
occupies  this  modern,  efficient, 
and  completely  air-conditioned 
building  in  Lancaster 


heart  of  the  Pennsylvania 
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year  around . . .  and  with  gas  as  the  boiler  fuel, 
operating  costs  are  cut  to  a  minimum.  Low 
maintenance  is  another  substantial  savings, 
since  there  are  no  major  moving  parts  to  get 
out  of  order,  need  replacing  or  repair. 

Because  of  low  installation,  operating  and 
maintenance  costs,  the  gas-operated  Carrier 
Automatic  Absorption  units  can  be  the  source 
of  important  savings.  For  full  details,  call  your 
local  gas  company,  or  write  to  the  Carrier 
Corporation,  Syracuse,  New  York.  American 
Gas  Association. 


Gas-operated  Carrier  Automatic  Absorption  Refrigeration 

•  cuts  operating  expenses 

•  minimum  maintenance  required 

•  low  installation  cost 

•  adjusts  automatically  to  cooling  load 

•  compact  and  light  weight 


Dutch  country. 


Hlilliliiiilii;; 


THE^jPACKAGED  WATER  CHILLER 
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COMPACT#  AUTOMATIC  •EASILY  INSTALLED 


A  COMPLETELY  ENGINEERED,  PACKAGED  LIQUID  CHILLER  .  .  .  INCORPORATING  ALL 
OF  THE  COMPONENTS  IN  ONE  UNIT. 

Each  chiller  is  factory-assembled  on  a  rigid  steel  base,  balanced,  and  tested,  ready  for  easy 
installation.  Refrigeration  is  supplied  by  the  famous  Frick  "ECLIPSE"  compressor,  with  con¬ 
denser-receiver.  Machines  handle  either  refrigerant  12  or  22.  Automatic  controls  adjust  the 
liquid  supply  and  compressor  capacity  to  assure  economical  operation  at  all  times.  Safety 
features  such  as  oil-pressure  switch,  high-low  pressure  cut-outs,  freeze-up  control  on  chiller,  and 
two-stage  thermostat  for  automatic  regulation  of  liquid  and  compressor,  are  all  standard  on 
Frick  liquid  chillers. 


WRITE  FOR  FRICK  BULLETINS  802  AND  804 


FOR  COMPLETE  DATA  .  .  .  facts  and  figures,  call  your  nearest 
Frick  Branch  or  Distributor.  Consult  the  Yellow  Pages  of  your 
phone  directory,  or  write  direct  to . 
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Architects  &  Engineers:  L  J.  Hosman  and  R.  F.  Hastings,  Detroit.  Consultants:  Smith,  Hinchman  and  GryHs,  Inc.,  Detroit.  General  Contractor: 

J.  H,  P^eroy  &  Co.,  Inc.,  San  Francisco,  los  Angeles.  Mechonkol  Contractor:  J.  B.  Nettles  &  Co.,  Inc.,  San  FrarKtsco.  Sprinkler  Contractor: 

Rushlight  Automatic  Sprinkler  Co.,  Portlond.  Pipe  Jobbers:  GrinneU  Co.  of  the  Pacific,  Los  Angeles;  Keenan  Pipe  &  Supply  Co.,  Los  Angeles.  ^ 

Under  this  23-acre  roof ... 

1,053  tons  of  Bethlehem  Steel  Pipe 

Recently  completed  in  East  Los  Angeles,  here’s  one 
of  the  largest  and  most  modern  automobile  assembly 
plants  ever  built  by  the  Ford  Motor  Company.  De¬ 
signed  for  a  two-shift  production  day— and  with  an  eye 
to  economy— the  plant  is  serviced  by  hundreds  of  miles 
of  Bethlehem  steel  pipe. 

Experience  had  shown  the  designers  that  steel  pipe 
gives  the  most  service  for  the  least  expense.  So  they 
specified  steel  pipe  in  diameters  from  ?  4  to  12  in.  for  the 
plumbing,  heating  and  gas  lines,  for  the  compressed 
air  piping,  and  for  the  automatic  sprinkler  system. 

When  you  next  have  a  piping  job,  you’ll  come,  out 
ahead  if  you  use  Bethlehem  steel  pipe.  Beth-Co-Weld 
continuous  buttweld  pipe  (up  to"4  in.  nominal)  and 
Bethlehem  electric  resistance- wdd  pipe  (from  5-9/16 
to  16  in.  OD)  will  help  you  riieke  a  profit— and  will 
give  your  customer  what  he  wants?* 

BETHLEHEM  STEEL  COMPANY,  BETHLEHEM,  PA. 

On  the  Pacific  Coast  Bethlehem  Prnducts^are  sold 
hy  Bethlehem  Pacific  Ctxjst  Steel  (Corporation 
Export  Distributor:  Bethlehem  Steel  Export  Corp, 

BETHLEHEM  STEEL 


Our  buttweld  pipe  ts  made  on  modern  continuous-weld  mills. 
Each  length  of  pipe  is  hydrcstoticolly  tested  to  assure  quality. 
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This  look  kills  sales . . . 


The  following  manufadurert  have  tinned  up  and  are  participating  in  the  program: 


Airt«mp  Division,  ('hrysler  ('orporation  •  Amana 
KefriKeration,  Incorporated  •  American  Blower 
Division  of  American  Radiator  and  Standard 
Sanitary  ('orporation  (American-Standard  Indus¬ 
trial  Division)  •  American  Furnace  Company  • 


Arkla  Air-('onditioninp;  Corporation  •  Bryant 
Manufacturing  Company,  Division  of  Carrier  Cor¬ 
poration  •  Carrier  Corporation  •  Curtis  Manu¬ 
facturing  Company  •  Day  and  Night  Division, 
Carrier  ('orporation  •  Friedrich  Refrigerators,  Inc. 


•  General  Automatic  Products  Company  • 
General  Electric  Company  •  Gibson  Refrigerator 
Company,  Division  of  Hupp  Corporation  •  Hall- 
Neal  Furnace  Company  •  International  Heater 
Company  •  Lennox  Industries,  Inc.  •  The 
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This  seal  saves  them 


How  many  times  have  you  seen  this  look? 

The  customer’s  heard  so  many  conflicting  claims  for 
unitary*  air-conditioners  in  terms  of 
“horsepower,”  “cubic  feet,”  “btu’s”  and  “tons, 
he  doesn’t  know  what  to  believe.  He  gets 
That  Look.  He  backs  away,  muttering,  “I’ll 
think  about  it.”  You  know  what  that  means. 

No  Sale. 

How  many  times  have  you  said,  “Something 
ought  to  be  done  about  this.”?  Now, 
something  has  been  done  about  it. 

And  here  it  is.  The  ARI  Seal  of  Certification 
. . .  the  integral  part  of  an  industry-wide 
program  developed  by  the  Air-Conditioning 
and  Refrigeration  Institute  in  cooperation  with 
the  National  Warm  Air  Heating  and 
Air  Conditioning  Association,  for  unitary 
equipment  with  a  maximum  capacity  of 
135,000  btu’s.  Here’s  how  this  program  works, 
to  help  you: 


1.  ENDS  CONFOSION,  MAKES  SELLING  EASIER.  Every  participating 
manufacturer  (and  there  are  now  33  of  them,  producing  over 
80/o  of  total  U.  S.  unitary  equipment),  will  have  the  Seal  of 
Certification  on  his  models.  This  certifies  that  the  unit’s  rated 
capacity  is  in  accordance  with  ARI  Standard  210-58  for 
electrically-driven  equipment  or  ARI  Standard  250-58  for 
heat-r)owered  equipment;  it  also  meets  other  important  mini¬ 
mum  performance  requirements  of  the  Standards.  With  a 
uniform  standard  of  rated  capacities  and  {jerformance  to  talk 
about,  you'll  be  able  to  give  customers  a  clearer  picture.  And 
they'll  be  able  to  make  a  definite  decision  to  buy,  because  they 
can  now  compare  units  by  one  uniform  standard. 

2.  RESTORES  PUBLIC  CONFIDENCE  IN  THE  INDUSTRY.  Your  customers 
will  like  the  idea  that  their  investment  in  your  product  is 
backed  not  only  by  the  integrity  of  the  manufacturer  . . .  but 
also  by  the  industry's  trade  associations. 


remedied.  And,  since  participating  manufacturers  have  signed 
up  on  a  firm  contract  basis,  this  provides  proper  means  for 
enforcement. 

5.  INCREASED  SELLING  POTENTIAL.  A  Directory  of  participating 
manufacturers  is  now  available.  Supplements  will  be  issued 
monthly,  as  required,  listing  new  models  and  additional  par¬ 
ticipants.  This  directory  is  already  in  the  hands  of  over  13,000 
engineers,  architects,  building  contractors,  mortgage  brokers 
and  members  of  government  agencies.  These  are  key  indi¬ 
viduals,  who  influence  the  purchase  of  millions  of  dollars 
worth  of  unitary  air-conditioning  equipment  for  projects  on 
local,  state  and  national  levels.  In  addition,  there  is  an 
explanatory  brochure,  which  presents  the  complete  ARI  pro¬ 
gram  in  detail.  Both  booklet  and  Directory  are  free,  and  will 
be  invaluable  in  influencing  your  customers. 


3.  SAFEGUARDS  YDU,  AND  ALL  DTHER  REPUTABLE  MEMBERS  DF  THE  IN¬ 
DUSTRY.  The  Seal  of  Certification  gives  you  a  big  selling  edge 
over  “fast  buck”  dealers  and  units  with  claimed  capacities  not 
established  in  accordance  with  proper  industry  standards. 
Now  you'll  have  a  real  “talking  point”  for  quality  products. 

4.  THE  INDUSTRY  BECOMES  SELF-REGULATORY.  There  are  checks  and 
double-checks  all  along  the  way.  There’ll  be  random  testing 
of  units  by  an  independent  testing  laboratory,  with  results 
reported  to  ARI.  Participating  manufacturers  will  also  check 
each  other's  equipment  and  reiJort  to  ARI.  Any  unit  which 
does  not  come  up  to  ARI  standards  as  stated,  will  lose  the 
protection  of  the  Seal  of  Certification,  unless  the  defect  is 

•"Unitary”  air^:onditioners  are  described  as  all  packaged  air-conditioners 
(whether  in  single  units  or  in  combined  units  called  "split”  systems),  but  nut 
including  room  air-conditioners  or  heat  pumps. 


All  certified  units  must  pass  the  following  tests,  in  addi¬ 
tion  to  being  rated  at  Standard  Rating  Conditions  set 
forth  in  the  applicable  ARI  Standard. 

A.  Maximum  operating  conditions  test 

B.  Low  temperature  operation  test 

C.  Insulation  efficiency  test 

D.  Condensate  disposal  test 

E.  The  unit  must  meet  these  requirements  while 
operating  against  specified  minimum  external  air¬ 
flow  resistance  to  allow  for  connected  duct  work. 

For  your  free  copy  of  the  Directory  and  explanatory  booklet, 
write  to:  Chief  Engineer,  Dept.B-3,  Air-Conditioning  and 
Refrigeration  Institute,  1.346  Connecticut  Ave.,  N.  W., 
Washington  6,  D.  C. 


Majestic  Company,  Inc.  •  The  Mathes  Company, 
Division  of  the  Glen  .\lden  Corporation  •  Mueller 
Climatrol,  Division  of  Worthin^on  Corporation  • 
National-l’.  S.  Radiator  Corporation  •  The  Payne 
Company,  Division  of  Carrier  Corporation  • 


Peerless  Corporation  •  Perfection  Industries,  Divi¬ 
sion  of  Hupp  Corporation  •  Kheem  Manufacturing 
Company  •  Round  Oak  Company  of  Indiana, 
Incorporated  •  A.  0.  Smith  Corporation  •  The 
Trane  ('ompany  •  Typhwm  .\ir  f\)nditioning 


Company,  Division  of  Hupp  ('orporation  •  United 
Stat^  .4ir  Conditioning  Corporation  •  Utility 
.4ppliance  Corporation  •  Westinghouse  Klectric 
Corporation  •  Worthington  t'orporation  •  York 
Division,  Horg-Warner  Corporation 
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VALVE  TIPS: 


No  engineer  has  to  be  told  that  down¬ 
time  of  regulating  valves  is  costly — ^and 
a  nuisance. 

Nowadays  the  men  who  keep  these 
valves  operating  want  to  make  sure 
they  aren’t  stuck  with  a  maintenance 
headache  for  the  life  of  their  valves. 
TTiat’s  why  we  are  outlining  this  sim¬ 
ple  check  list  which  covers  three  im¬ 
portant  features  which  keep  mainte¬ 
nance  costs  down. 

1 .  Stuffing  boxes  are  probably  the  num¬ 
ber  one  time  consumer  in  valve  main¬ 
tenance.  No  matter  how  you  figure  it, 
rcjsacking  stuffing  boxes  is  costly. 
That’s  one  reason  Spence  uses  a  “bal¬ 
anced”  diaphragm  construction  which 
’eliminates  sttiffing  boxes.  Simple  stem 
guiding  and  large  metal  diaphragm  op¬ 


eration  reduce  sticking  and  binding  to 
a  minimum. 

2.  Another  problem  is  replacement  of 
seats  and  discs  when  they’ve  been  cut 
by  steam.  Today  you  can  forget  about 
this  problem  entirely  by  insisting  on  an 
unconditional  guarantee  against  wire¬ 
drawing.  Sjience,  for  instance,  uses 
SECO  Metal  seats  and  discs  and  gives 
such  a  guarantee. 

3.  Any  valve  designed  to  control  tem¬ 
perature  and  pressure  within  tight  lim¬ 
its  can  be  affected  by  dirt  in  the  steam 
lines.  You  can’t  get  a  guarantee  against 
this,  but  you  can  spccif\-  a  valve  that 
makes  trouble  shooting  easy.  Here’s 
the  tip: 

Make  sure  your  regulating  valve  is  con¬ 
trolled  by  an  external  pilot.  If  trouble 


develops,  it  is  easy  to  find  out  if  it  is  in 
the  pilot  or  the  main  valve  with  a  sim¬ 
ple  test. 

If  the  trouble  is  in  the  pilot,  you  can 
remove  it  without  taking  the  main 
valve  out  of  the  line. 

The  quickest  way  to  get  the  regulator 
working  again  is  to  install  a  spare  pilot. 
This  is  easy — and  in  the  Spence  design 
it  is  not  cxf>cnsive  to  carry  spare  pilots. 
Spence  pilots  fit  all  sizes  of  Spence 
main  valves. 

These  maintenanee  advantages  plus 
other  advaneed  features  are  available 
in  a  wide  range  of  Sjx:nce  automatic 
regulating  valves.  For  more  informa¬ 
tion  write  for  the  Bulletin  TE. 

SPENCE  ENGINEERING  COMPANY,  INC. 

Walden,  New  York  5^.,^ 
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Spence  ET124  Temperature  Regulator 


Spence  ED  Pressure  Regulator 


Here  are  5 
of  the  18  reasons 
why  it  pays 
to  pick  Chrysler 
Liquid  Chillers 


Cooling  for  comfort?  Or  cooling  a  process? 
Only  Chrysler  Airtemp  SW  Liquid  Chillers 
offer  so  many  exclusive  engineering  ad¬ 
vantages.  Take  the  hermetically-sealed 
radial  compressor,  for  example.  You  get: 


Floating  power.  Rubber-in-sheer  suspension  absorbs 
vibration.  Noise  is  gone  .  .  .  and  so  are  vibration- 
caused  service  headaches. 

(5)  Direct  drive.  No  belts,  no  pulleys,  no  seals  to  break 
down.  You  get  greater  efficiency,  less  noise  from  a 
more  compact  package. 

Positive  lubrication.  Exclusive  pressure  pump  is 
sealed  in  a  bath  of  oil.  Moving  parts  get  constant 
lubrication  for  long,  trouble-free  life. 

Crankcase  heater.  Prevents  refrigerant  from  condens- 
ing  and  diluting  lubricant.  Oil  stays  clean  .  .  .  and 
always  ready  to  flow. 

Sealed-in  motor.  Dust-proof  for  longer  service  life. 
Directly  connected  to  dynamically  balanced  crank¬ 
shaft  to  cut  weight  and  operating  costs. 


The  rest  of  the  18  reasons?  They  include  innerfin 
direct  expansion  chiller,  automatic  control  panel, 
easier  installation  and  .  .  .  But  why  not  get  the 
complete  story  from  your  local  Chrysler  Applied 
Machinery  and  Systems  sales  office.  Or  write:  Air- 
temp  Division,  Chrysler  Corporation,  Dept.  1-39, 
Dayton  1,  Ohio. 


FIRST  WITH  THE  FINEST  IN  AIR  CONDITIONING 
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ZONE  2 


SOIL 
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G.  S.  ZIEGLER  &  COMPANY 


GREAT  NECK,  N.  Y. 


Agents  m  Principal  Cities  Throughout  the  United  States  and  Canada, 
MINES  CASTLE  PEAK,'  '  LITTLE  BONANZA,  ’  LITTLE  EMMA 


Close-up  photo  illustrates  the  plastic  zone  of  TRI-SUL-ITE 
peeled  back  to  show  excellent  adhesion  for  pipe  protection. 


Write  for  complete  literature. 


*  ZONE  2  PROTECTION: 

EXCELLENT  INSULATOR 

The  second  zone  consists  of  the  edges  of  the 
TRI-SUL-ITE  granules  fused  to  isolate  the  air 
spaces,  resulting  in  a  highly  effective  insulator 
which  minimizes  heat  losses  to  the  soil. 


ZONE  3  PROTECTION: 

INSULATOR  AND  WATER  BARRIER 

The  third  zone  of  TRI-SUL-ITE  granules  is  not  fused 
by  heat  and  provides  maxium  insulating  efficiency 
plus  good  resistance  to  water  penetration  and  pro¬ 
tection  against  surface  shocks  and  subsoil  stresses. 


The  first  zone  of  TRI-SUL-ITE  adjacent  to  the 
pipe,  fuses  from  pipe  heat  into  an  imperme¬ 
able,  waterproof  coating.  It  resists  normal  soil 
acids  and  alkalis.  When  it  is  plastic  the  pipe 
movement  is  contained  within  this  zone.  The 
first  zone  of  TRI-SUL-ITE  protection  gives 
positive  assurance  that  water  cannot  follow 
the  grade  of  the  pipe. 


for  complete . . .  sure . . .  permanent ...  low  cost 

UNDERGROUND  HOT  PIPE  PROTECTION 


THE  ZIEGLER  GILSONITE  MINERAL 


- 

♦  ZONE  1  PROTECTION: 

PERMANENT  WATER  BARRIER 


Looking  for  an  underground  piping  system  that’s 
free  from  excessive  heat  loss ...  yet  gives  the  greatest 

protection  possible  from  corrosive  soil  conditions? 

A  system  with  a  low  installation  cost  and  minimum 

maintenance  expense?  Then  TRI-SUL-ITE  3-way  protection 
system  is  your  answer.  TRI-SUL-ITE  installations  have 
proven  to  be  the  speediest... easiest... surest 
underground  pipe  protection.  TRI-SUL-ITE,  a  specially  selected 
gilsonite,  is  poured  under  and  around  all  pipes  in  the 
trench.  After  proper  curing,  it  forms  three  zones  of  protection 
against  water,  corrosion  and  heat  loss. 


Specify 

and 

Use . 
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New  all-in-one  burner  bolts  to  boiler  front 


TWO  FUELS 

INTEGRAL  CONTROL  PANEL 
FORCED  OR  NATURAL  DRAFT 
B 


Average  installation  saving  in  firebox  boilers:  ^250 


Substantial  savings  in  installation  costs 
are  made  possible  in  a  firebox  boiler  by 
the  elimination  of  the  boiler  base  and 
fire  brick  combustion  chamber.  Fits  any 
boiler;  bolts  to  the  boiler  front.  Com¬ 
plete  forced  draft,  fuel  and  control  sys¬ 
tems  are  built  into  the  burner.  No 
secondary  air  construction  needed. 

Also  ovaHabl*  at  bollar-burnar  unit 

Packaged  boiler  with  integral  burner 
can  be  delivered  at  site,  ready  for  service 
connections.  No  brickwork,  pit,  or  spe¬ 
cial  setting  required. 


No  high  stack  noodod 

In  a  sealed  fire  box  no  stack  is  required; 
merely  a  vent.  Air  is  supplied  under 
forced  draft.  In  conventional  boilers  the 
stack  can  be  shorter  and  smaller  than 
required  by  the  usual  gas  or  oil  burner. 

Switchot  fuolt  instantly 

Burns  either  fuel  with  high  efficiency. 
Saves  purchase  of  extra  burner  in  areas 
where  gas  users  must  provide  standby  oil 
equipment.  One-fuel  models  are  also 
available  for  either  gas  or  oil. 


Cuts  fuol  costs 

New  type  of  burner  head  and  improved 
fuel-air  control  develops  exceptional  com¬ 
bustion  efficiency.  Instant  heat  absorp¬ 
tion.  No  wasteful  refractories  to  heat  up. 

Costs  loss  to  oporoto 

Requires  no  more  supervision  than  a 
domestic  burner.  Maintenance  problems 
are  negligible,  and  can  usually  be  han¬ 
dled  by  the  janitor. 

Capacities:  oil,  4  to  30  gph;  gas, 
500,000  to  4,000,000  btu  'h. 


Setiii  coupon  for  full  description  and  specifications 


Makers  of  Quality 
Heating  and 
Power  Equipment 
since  1903 


PETRO,  3325  W  106th  Street,  Cleveland  11,  Ohio 
(In  Canada:  80  Ward  Street,  Toronto,  Ontario) 

Please  send  complete  information  on  Petro  P-240  dual-fuel  burner  and 
boiler-burner  units. 

Address  _  _ 

City  _  _  _ —  State _ 
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New  Book  Answers  Need  for 
Training  Text  and  Reference  on 
Residential  Cooling  Systems 


CONTRACTORS 
SALES  ENGINEERS 
TRAINEES 
STUDENTS 


CONTENTS 

Indoor  Comfort  Conditions  tor 
Summer 

Summer  Weather 
The  Sun  in  Relation  to  the  House 
Methods  of  Cooling  a  House 
The  Compressor  System  in 
Packaged  Form 
Fans  lor  Circulating  Cool  Air 
Duct  Systems  for  Carrying  Air 
Distributing  Air  in  Rooms 
Noise  Control  for  Air-Conditioning 
Systems 

Heat  Gain  in  Houses:  Items 
to  Consider 

Designing  Air-Duct  Systems 
and  Selecting  Equipment 
Operating  Cooling  Equipment 
The  Air-Conditioning 
Industry 


560  Pages 
266  Illustrations 
Fully  Indexed 


$0.00 

By  mail  ordar, 
Canada  or  ovartaas, 


SUMMER  AIR  CONDITIONtNG  by  s.  Kouo,  J.  R.  Carroll  aid  H.  D. 

Baraitkar  of  tho  Maekaaieal  Eagiaaoriaf  OopartaiOBt,  Uaivorsily  of 
llliaois 

Summer  Air  Conditioning  is  a  basic  what-how-and-why  book 
on  residential  air  conditioning  written  to  provide  a  much-needed 
training  text  and  reference  book  for  all  who  design,  sell,  install 
or  operate  air  conditioning  systems  and  equipment  for  houses  and 
small  buildings.  Prepared  at  the  request  of  the  U.S.  Armed  Forces 
Institute,  it  contains  problems  and  exercises  for  each  chapter  which 
help  check  the  reader’s  understanding  of  the  material.  No  problem 
calls  for  more  than  a  common  knowledge  of  arithmetic.  For  certain 
operations,  the  book  shows  how  to  use  pre-calculated  tables  which 
make  even  simple  multiplication  unnecessary. 

•  All  industry  methods,  including  those  recommended  by  engi¬ 
neering  and  trade  associations,  are  taken  into  account  in  pre¬ 
senting  selected  procedures. 

•  Simple  diagrams  show  essentials  of  mechanisms  and  principles 
of  operation. 

•  Technical  detail  —  included  only  when  necessary  —  is  broken 
down  into  simple  components  that  can  be  understood  even  by  a 
newcomer  in  the  field. 

•  A  full  size  working  psychrometric  chart  is  provided  with  each 
book. 

Right  now,  in  the  growing  air  conditioning  field,  it  is  important 
to  train  competent  people  rapidly  to  do  the  job  of  selling  and 
installing  equipment  and  systems.  SUMMER  AIR  CONDITION¬ 
ING  explains  simply  and  clearly  how  and  why  things  are  done  and 
what  makes  equipment  operate  the  way  it  does. 

COMING  MARCH  16 . . .  WINTER  AHt  CONDITIONING 

Dots  for  kaating  wkat  SUMMER  AIR  CONDITIONING  does  for  cooling. 

$8.00. 

SET  OF  BOTH,  $15.00. 

By  mail  order,  Canada  or  overseas,  $9.60  for  one,  $18.00  for  set  of  both. 
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All  the  things  you  want  for  satisfactory  air  handling  at 
moderate  pressures  are  embodied  in  the  “Buffalo”  type 
“BL”  Fan.  High  efficiency,  quiet  operation  and  quality 
of  construction*  lead  to  unparalleled  durability  on 
the  job.  Here  are  several  of  the  reasons  why  you  will 
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lie  more  than  satisfied  with  this  well  engineered  fan: 


•  Inlet  —  Minimum  turbulence  is  assured  by  the 
smoothly-curved  inlet  bell.  Air  flow  is  further 
smoothed  by  directional  guide  vanes  and  matching 
shroud. 

•  Wheel  —  Streamlined  wheel  with  backward-curved 
blades  achieves  peak  efficiency.  Factory  tested  and 
balanced  wheel  minimizes  vibration. 

•  Housing  —  Smooth  air  flow  is  enhanced  by  the  cor¬ 
rectly  shaped  scroll  of  the  wheel-contoured  housing. 

•  Non-overloadinii  characteristic  —  quiet,  stable  out¬ 
put  is  provided  from  free  delivery  to  shutoff. 


•  Rugged,  durable  construction  —  Extra-heavy  at 
points  of  greatest  strain  and  wear  —  gives  long, 
maintenance-free  service. 

•  Highest  Quality  —  backed  by  the  “Buffalo”  reputa¬ 
tion  of  82  years  in  the  air  moving  field. 

For  complete  details  on  the  “Buffalo”  Type  “BL”  Fan 
Series,  contact  your  “Buffalo”  engineering  representa¬ 
tive.  Or  write  direct  for  Bulletin  F-i()4. 

‘Every  “Buffalo'  Fan  brings  you  the  famous  “Q” 
Factor  —  the  built-in  QUALITY  that  provides  trouble- 
free  satisfaction  and  long  life. 


UFFALO  FORGE  COMPANY 

BuHalo,  N.  V. 

Buffalo  Pumps  Division.  Buffalo.  N.Y. 

Canadian  Blower  &  Forge  Co..  Ltd..  Kitchener.  Ont. 


VENTILATIN6  •  AIR  CLEANING  •  AIR  TEMPERING  •  INDUCED  DRAFT  •  EXHAUSTING  •  FORCED  DRAFT  •  COOLING  •  HEATING  •  PRESSURE  BLOWING 
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river  sand  and  gravel 


steel  grating  •  towboats,  barges,  river  transportation 


This  79,000  square  foot  warehouse 
of  the  C.  A.  Turner  Company, 
Rankin,  Pa.,  has  high  roof  areas 
and  large  access  doors.  Yet,  only 
four  Dravo  Counterflo  heaters  were 
needed  to  maintain  a  68°  comfort 
level  during  last  January’s  severe 
cold  spell  with  its  frequent  sub-zero 
temperatures.  Fuel  costs  for  the 
month  were  7/1  Off  per  square  foot! 

More  than  20,000  Dravo  heaters, 
in  use  throughout  the  world,  provide 
this  same  low  cost  heating  in  man¬ 


ufacturing  plants,  schools,  com¬ 
mercial  and  public  buildings.  A 
factory -trained  organization  han¬ 
dles  service  on  24-hour  call. 

Are  you  paying  for  inadequate, 
obsolete  or  inefficient  heating?  A 
Dravo  engineer  will  evaluate  your 
present  system  now  at  no  obliga¬ 
tion.  For  information  on  this,  or 
any  of  the  other  services  and  prod- 
ducts  pictured  below,  write  DRAVO 
Corporation,  Pittsburgh  25, 
Pennsylvania. 


DRAVO 

CORPORATION 


nLL  I 


■1^ 


Big  warehouse  keeps  warm  with  four  heaters 
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CQN  VOL  EQUIPPED  HIGH  VELOCIH  UNITS 


\ 


ASSURES 
PRECISION 
CONTROL 
OF  AIR 
VOLUME  AND 
TEMPERATURE 


The  new  Thermotank  Con-Vol  Unit  delivers  constant  air  volume  over  a 
wide  range  of  varying  inlet  pressures.  Instant  response  and  positive 
valve  closure  are  obtained  due  to  the  complete  absence  of  linkage  or 
complicated  operating  mechanism.  Both  the  hot  and  the  cold  valves  are 
regulated  by  the  flow  controller  as  conditions  demand.  An  access  door 
permits  inspection  of  all  moving  parts  and  easy  removal  of  valves  and 
controls.  For  more  information  on  Con-Vol  equipped  units  ask  your 
Thermotank-Agitair  representative  or  write  direct  to  Air  Devices  Inc. 


high  velocity  units  •  punkah  louvers 
air  diffusers  •  filters  •  exhausters 
registers  and  grilles 


Sold  exelusivoly  by  ropretentatives  for: 

AIR  DEVICES  INC.  •  ISS  MADISON  avenue,  new  YORK  16,  N.Y. 
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AMPERE* 


GET  MORE  STARTING 
TORQUE  WITH  THE 
SAME  HORSEPOWER 


MOTOR  STARTING  CURRENTS 


MOTOR  STARTING  TORQUES 


O  RPM  500 


ONE  HP.  -1750  RPM.  60  CVCLES.  230  VOLTS 


START  HEAVY  LOADS  WITH  EASE 
STAND  UP  UNDER  LONG  SERVICE 
USE  EXTREMELY  LOW  STARTING  CURRENT 

Starting  heavy  loads  is  a  natural  for  Wagner  Type 
RA  Motors.  Widely  used  for  high  starting  torque 
applications,  like  farm  machinery,  compressors, 
pumps  and  grinders,  this  rugged  single  phase  motor 
requires  very  low  starting  current  that  minimizes 
light  flicker.  You  get  smooth  performance  with  a 
constant  high  operating  speed,  even  under  overload, 
and  a  flat  efficiency  curve  over  a  wide  operating  range. 

You  practically  eliminate  service  problems  when  you 
power  tough  single  phase  applications  with  these 
motors.  They  have  unmatched  ability  to  start  high 
inertia  or  heavy  friction  loads  repeatedly  and  they 
give  many  years  of  unfailing  service. 

You  can  get  these  motors  from  leading  motor  dis¬ 
tributors  in  your  community  or  through  Wagner 
Sales  Offices  in  32  principal  cities.  Your  Wagner 
Sales  Engineer  will  be  glad  to  help  you  select  the 
right  motor  for  your  application.  Wagner  Bulletin 
MU-220  gives  full  details  on  Repulsion-Start- 
Induction  Motors. 
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BEFORE  YOU  BUY,  THINK: 


IVill  fungus  attack  your  cooling  tower  2  years  from  now? 

Not  if  if  s  a  Haistead&  Mitcheii  cooiing 
tower  with  a  20-  Year  Guarantee 

The  specially  treated  wood  decking  in  H&M  towers  resists 
rotting,  fungus  attack  and  algae  which  accumulates  and 
obstructs  air  flow  in  most  other  towers.  Performance  re¬ 
mains  “like  new”  in  H&M  cooling  towers  year  after  year. 

Only  Halstead  &  Mitchell  offers  a  20- Year  Guarantee  on  the 
wetted  deck  against  failure  due  to  rotting  or  fungus  attack. 

Other  H&M  features  for  unusually  low  maintenance  in¬ 
clude  permanently  sealed  fan  bearings,  and  a  heavy  gauge 
steel  cabinet  protected  against  corrosion  by  three  plastic 
coats  applied  after  assembly.  Be  sure.  Ask  your  local  whole¬ 
saler  for  H  &  M  towers,  or  write  to  Halstead  &  Mitchell, 

Bessemer  Building,  Pittsburgh  22,  Pa. 

Water-Cooled  Condensers  •  Cooling  Towers  •  Air-Cooled  Condensers  •  Finned  Coil  Products 
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it's  what’s  inside  that  counts! 

iRWR  air  diffusers 

mm  BUILT-IN  DIFFUSING  VANES  CONTROL 
EVERY  CUBIC  FOOT  OF  AIR  IN  ANY  ENCLOSURE 


RGillR  Diffuser 


These  AGITAIR  DIFFUSING  VANES 
provide  64  active  air  jets  to 
every  square  foot  of  the  diffuser. 


Most  Copied  Design 


AGITAIR  originated  square  and 
rectangular  designed  diffusers. 


HGlIfllR  unequaled  performance  efficiency 
...job-proven  more  than  1,000,000  times 


Air  Devices  Inc.,  engineers  designed,  developed  and  pio¬ 
neered  the  application  of  AGITAIR  square,  rectangular  air 
outlets  with  built-in  diffusing  vanes  to  replace  the  use  of 
unpredictable  air  distribution  from  vaneless  plaques. 

Today,  more  than  1,000,000  AGITAIR  custom-made  square 
and  rectangular  diffusers  are  installed  on  thousands  of  appli¬ 
cations  in  all  kinds  of  business. 

AGITAIR  diffusers  provide  100%  draftless  air  distribution 
from  any  location  in  the  ceiling  or  sidewall  with  blows  in  1, 
2,  3  or  4  directions  and  with  no  stagnant  areas  in  the  con¬ 
ditioned  spaces.  No  blank  offs. 


The  vane  and  louvre  construction  of  AGITAIR  square 
and  rectangular  air  diffusers  produces  counter-flowing  air 
streams  or  jets  (64  to  a  square  foot).  This  action  induces 
movement  of  all  room  air  toward  the  diffuser  while  rapidly 
mixing  the  conditioned  air  with  room  air  to  assure  instan¬ 
taneous  temperature  equalization  and  draftless  distribu¬ 
tion.  Plaques  are  incapable  of  performing  these  basic 
functions. 

Every  feature  of  these  AGITAIR  diffusers  has  been  de¬ 
signed  to  assure  complete  users  satisfaction.  Appearanc* 
.  .  .  performance  .  .  .  noiseless  .  .  .  draftless  air  distribution. 
For  complete  engineering  data  on  these  AGITAIR  custom- 
made  diffusers  ask  your  local  AGITAIR  representative  or 
write  direct  to  Air  Devices  Inc. 


high  velocity  units  •  punkah  louvres 
air  diffusers  •  filters  •  exhausters 
registers  and  grilles 

Sold  exclusively  by  rcprcsenlalivcs  fort 

AIR  DEVICES  INC. 

Its  MADISON  AVENUE,  New  York  16,  N.  Y. 
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TACO  LP  BASE  MOUNTED 


TACO  PERFECTA  The  world’s 
finest  circulator;  so  vibrationless 
you  won’t  believe  it’s  running 
even  when  you  touch  It 


TACO  CIRCULATORS  Packed 
with  quiet  power  and  proven 
performance,  sizes 
through  3" 


Write  for  literature  or  catalog. 

TAOO  ME/VFEFIS  I  IMOORF^O RATTED 

1100  Crans'ton  Street:,  Cranetoe  S,  Rhode  Island 

Serving  the  Hydronic  Industry  Since  1920 


RIGHT  DOWN  THE  LINE -TACO  PUMPS 
PACK  THE  PERFORMANCE  THEY  PROMISE 


TACO  170  CENTRIFUGAL 
PUMPS  Perfect  for  cooling 
tower  jobs;  air-conditioning 
installations  .  .  .  wherever  a 
small,  top-quality  built  centrifugal 
pump  is  needed. 


PUMPS  Similar  in  capacities, 
quality  and  performance  to  the 
close  coupled  line  except 
equipped  with  a  rugged  cast 
iron  base  plate. 


TACO  LP  PUMPS  A  complete 
line  of  standardized  close  coupled 
pumps  of  outstanding  quality 
and  performance  for  heating, 
air-conditioning  and  industrial 
applications. 
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Completely  recessed  into  the  wall 


...in  shower  control! 


thermostatic  shower 
mixing  valve . . . 

The  only  shower  valve  that’s  built  into  the  wall 
for  complete  safety . . .  most  striking  appearance. 

NO  PROTRUDING  EDGES  to  cause  bodily  in¬ 
jury  in  case  of  shower  falls. 

POSITIVE  PROTECTION  against  accidental 
scalding. 


SMARTEST  DESIGN  .  .  .  clear,  clean  recessed 
design  is  happily  at  home  in  the  most  luxurious 
shower  installations. 


Another  Quality  Product  of 


OF  THERMOSTATIC  CONTROL  VALVES 
LAWLER  AUTOMATIC  CONTROLS,  INC. 
Mt.  Vernon,  N.Y. 


MARCH,  1959,  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


cut  along  dotted  line  and  save 


0*L  HCATING 


MtESSUfff  OAUOE 
AM  VENT  f 

■xl 


tECUlATO* 
VALVE. 
STEAM 
sumt  TO 
i  EVAKMATOI 


AOUASTAT  A- 1  IN  Oil  SUCTION  LINE  CONTtOilINC  STANMY  OPEtATlQN  OF  OH  PUMPS 
A-2  IN  OH  OUTLET  Of  TYPE  "Gf  "  HEATER.  CONTROlLINC  OH  TEMPERATURE 
A-3  IN  STEAM  CONDENSATE  OUTLET  Of  TYPE  ’Cf"  HEATER  SAFETY  CONTROL 
thermostatic  regulator  valve  CONTROLLING  lOHER  STEAM  SUPPLY  TO  EVAPORATOR 


STEAM  CONDENSATE  TRAP 
SOLENOID  GAS  VALVE 


NOTE  CONTROLS  A-2.  A-3  AND  I  W  C 
ARE  WIRED  IN  SERIES  WITH  THE 
SOLENOID  GAS  VALVE  TO  CONTROL 
OPERATION  Of  GAS  BURNER 


GAS  BURNER  \ 
(•ndoMd)  ^ 


PARACOIL  TYPE  "GF"  INDIRECT 
GAS  FIRED  FUEL  OIL  HEATER 


Preheat  No.  6  Oil  with  Safety,  using 
BOILER  STEAM  and  AUXILIARY  GAS-GENERATED  STEAM 

Installation  and  Operation  are  less  costly! 

•  High  operation  costs  of  an  all-eleetrie  No.  6  oil  preheating  system  can 
be  avoided  by  use  of  the  Type  "GF"  Indirect  Gas  Fired  Fuel  Oil  Heater  I 

e  No  flame  is  in  contact  with  oil  tubes  I  Gas  is  used  to  generate  a  supply  of 
steam  to  heat  the  oil. 

•  Secondary  evaporator  eliminates  use  of  gas  entirely  when  main  boiler 
is  operating. 

•  High  viscosity  oils  are  always  maintained  at  atomizing  temperatures. 


The  Problem 

Many  No.  6  fuel  oil  burner  systems  oper¬ 
ate  on  weekdays  only,  shutting  down  in 
whole  or  part  over  weekends  and  holidays. 
In  such  installations,  special  facilities  are 
necessary  to  maintain  adequate  oil  tem¬ 
peratures  during  the  standby  hours  to 
enable  the  burners  to  start  promptly  and 
easily  when  the  working  period  resumes. 

In  a  typical  standby  system,  oil  is  circu¬ 
lated  by  intermittent  pumping  between 
the  burners  and  the  storage  tanks  and  is 
heated  either  by  periodic  boiler  firing  or 
by  an  all-electric  system.  Both  are  effec¬ 
tive — but  boiler  heating  necessitates  fir¬ 
ing  a  large  boiler  under  most  inefficient 
conditions,  while  an  electrical  system  is 
extremely  costly  both  to  install  and 
operate. 


The  Solution 

Fast,  effective,  economical  standby  heating  can  be  provided  by  a  Paracoil 
system  employing  a  gas  fired  heater  (Type  “GF"),  a  tank  suction  bell  and  a 
secondary  steam  evaporator. 

The  Gas-Fired  Heater.  The  Paracoil  "GF”  Heater  always  maintains  oil  in  its 
oil  heater  section  at  the  proper  burning  temperature.  This  heated  oil  is 
always  available  for  immediate  circulation  when  needed  to  maintain  pumping 
temperature  in  the  oil  circulation  lines  or  when  required  to  start  the  oil 
burners.  In  addition  to  maintaining  oil  at  the  proper  burning  temperature, 
the  "GF"  heater  combined  with  secondary  evaporator  serves  as  a  safety 
device  which  isolates  the  oil  heater  from  contact  with  the  primary  steam 
generating  system.  Thus  it  is  impossible  to  contaminate  the  main  steam 
system  or  boilers  with  oil  in  event  of  an  oil  tube  failure. 

Tank  Suction  Bell.  Heated  oil  is  recirculated  to  a  suction  bell  in  the  storage 
tank.  Here  it  mixes  with  and  heats  oil  to  be  withdrawn,  maintaining  a  ready 
supply  of  fuel  at  pumping  temperatures  at  all  times. 

Steam  Evaporator.  When  the  main  boiler  is  in  operation,  boiler  steam  enters 
the  steam  evaporator  and  generates  secondary  steam  which  then  takes  over 
the  fuel  oil  heating  load.  Concurrently,  the  Type  "GF”  heater  cuts  out,  thus 
conserving  gas  when  steam  is  available  from  the  main  boiler. 


Porocoif  engineers  hove  designed  and  built  many  safety-type  oil  preheating  systems. 

Their  experience  and  know-how  is  at  your  service.  Write  for  further  information. 

DAVIS  ENGINEERING  CORPORATION 

30  Rockefeller  Plaza,  New  York  20,  New  York  *  Circle  6*5650 
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When  you  design  or  specify 
be  sure  of  top  quality  with . . 


In  this  typical  layout  you  can  see  how 
Anemostat  All-Air  High  Velocity  units 
and  Waterloo  Return  Air  Grilles  team 
up  to  insure  quiet,  draftless,  perfectly 
balanced  air  distribution. 

The  Anemostat  All-Air  High  Velocity 
distribution  system  offers  many  im¬ 


portant  advantages.  It  can  be  used 
with  smaller  than  conventional  ducts; 
it  can  be  installed  in  less  time  and  at 
less  cost.  It  requires  no  coils;  there¬ 
fore,  there  is  no  leakage,  clogging  or 
odor.  Anemostat  round,  square  and 
straightline  diffusers  with  high  ve¬ 
locity  units  are  adaptable  to  a  wide 


variety  of  architectural  designs. 

Waterloo’s  complete  line  of  registers 
and  grilles  is  the  result  of  57  years 
of  experience. 

Be  certain  of  top  quality  performance. 
Put  Anemostat -Waterloo  equipment  to 
work  in  your  next  job. 


(D 

DRAFTLESS  Aspirating^  AIR  DIFFUSERS 

ANEMOSTAT  CORPORATION  OF  AMERICA 

10  East  39th  Straat,  New  York  16,  N.  Y. 

Representatives  in  Principal  Cities 


REGISTER  COMPANY.  INC. 

WATERLOO,  IOWA 

REGISTERS  •  GRILLES  •  VOLUME 
CONTROL  DAMPERS  •  DOOR  VENTILATORS 
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Most  modern  of  its  kind  . 

OWE  NS  -ILLINOIS 

New  Atlanta  Plant  A 


Archil  eels  and  Engineers. 
Robert  and  Company 
Associates.  Atlanta,  Ga. 


General  Coniraclor: 

George  A.  Fuller  Company, 
Altanta,  Ga. 


Mechanical  Coniraclor  : 
Standard  Engineering 
Company  of  Washington,  D.C. 


JENKINS  VALVES  control 
important  service  lines 


Designed  to  be  the  most  modern  glass  container  plant  in  the  world, 
covering  619,000  square  feet  and  highly  automated,  this  new  Owens- 
Illinois  plant  can  produce  millions  of  glass  containers  annually. 

In  the  glass  manufacturing  operations  trouble-free  service  piping 
lines  are  an  essential.  Cooling  operations  require  a  flow  of  recirculated 
water  equal  to  2-million  gallons  per  day.  The  furnaces  consume  about 
3-million  cubic  feet  of  natural  gas  per  day. 

The  fact  that  Jenkins  Valves,  in  large  numbers,  are  used  to  control 
water,  gas,  steam,  compressed  air  and  air  conditioning  lines  in  this  new 
plant  will  not  surprise  most  experienced  architects,  engineers  and  con¬ 
tractors.  For  nearly  a  century,  “JENKINS”  has  been  a  common  specifi¬ 
cation  to  assure  maximum  reliability. 

It  will  pay  you  to  have  this  important  assurance  when  you  specify  or 
install  valves  .  .  .  especially  since  Jenkins  Valves  cost  no  more.  Jenkins 
Bros.,  100  Park  Avenue,  New  York  17. 


Some  of  the  many  Jenkins  Bronze  and  Iron 
Valves  which  control  the  complex  service 
piping  system  in  the  Owens-Illinois  plant. 


JENKINS 

LOOM  FOR  THE  JENKINS  DUMONI 

VALVE  S ; 


Sold  Through  Leading  Distributors  Everywhere 


A  NEW  LINE  OF  HORIZONTALLY 
SPLIT-CASE  CENTRIFUGAL  PUMPS 


•  our  •xhibft  at  thm  ^  mm  ^  B-W 

14th  International  Hooting  A 
Air  Conditioning  exposition 

convontion  Hall,  phiiadolphia  Quiot  Operating  . .  .  Low  Cost .  .  .  Efficient,  Hydraulically  Balanced 

January  26-79,  1939  f  »  >11 

Chicago  Pump  Company  announces  a  new  line  of  Single  Stage,  Horizon- 
FOR  Split-Case  Centrifugal  Pumps — known  as  Type  “S”. 

AIR  CONDITIONING  These  pumps  feature  heavy  shafts  .  .  .  short  span  between  bearings  .  .  , 

Chilled  Wafer  Circulating  minimum  space  requirements  .  .  .  excellent  operating  efficiencies  .  .  .  de- 

Condenser  Water  Service  I  sirable  capacity-head  characteristics  .  .  .  pre-lubricated  ball  bearings  .  .  . 

Cooling  Tower  Circulating  mechanical  seals  .  .  .  easily  removable  rotating  assembly  .  .  .  suction  and 

BOOSTER  discharge  on  same  lower  casing  centerline  .  .  .  rugged  construction 

Increasing  City  Water  Pressure  throughout  tO  inSUre  yCarS  of  trOUblC-frCe  SCrvicC. 

H  E  ATIN  6 

Boiler  Feed  Bulletins  and  engineering  data  are  available  to  Architects  and  Engineers 

Condensation  ffom  Chicago  Pump  Company  or  its  Distributors  located  in  most  principal 

Hot  Water  Circulating  citicS. 

PNEUMATIC  WATER  SYSTEMS 

Automatically  maintaining  the  required 
pressure  in  closed  tanks  to  instanta¬ 
neously  deliver  water  to  all  fixtures. 

REFRIGERATION 

Water  Circulating 

SNOW  MELTING 

Ethelene  Glycol  Circulating 


Putting  Ideas  to  Work 

FOOD  MACHINERY  AND  CHEMICAL  CORPORATION 

Chicago  Pump  Company 

622J  OIVERSEY  PARKWAY  •  CHICAGO  14.  ILLINOIS 
Copyright  19S8 — Chicago  Pump  Company 
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Reducers—  No.  201 
r  X  1-1/4” 
through  6"  x  5" 


45“  Elbows— No. 206 
2"  through  6* 


HUSKY  SYSTEMS  ARE  STRONGER  - 

because  nothing  is  cut  away  from  the  pipe  to  form 
threads.  This  means  that  Husky  fittings  provide 
a  "double  strength”  system  without  weak  links 
at  each  fitting  joint. 

HUSKY  SYSTEMS  ARE  COMPETITIVE 

In  nearly  every  instance  Husky  welding  fitting  in¬ 
stallations  cost  the  same  (or  less)  than  those  using 
threaded  fittings  because  of  time  saved  in  joining. 


SEND  FOR  FREE  CATALOG 

NIBCO  INC.,  Dept.  JS- 6303  Elkhart,  Indiana 

Please  send  your  new  Husky  Catalog  H-1  without  cost 

or  obligation. 


HUSKY  IS  THE  FIRSTI 

There  are  no  other  fittings  on  the  mar¬ 
ket  specifically  designed  to  weld  normal 
150  lb.  steel  piping  systems. 


name 


SEE  HUSKY  AT  THE  SHOW 

National  Plumbing  — 
Heating  —  Cooling  Exposition 

May  31  —  June  3 
Miami  Beach,  Florida 
BOOTH  320 


address 


slate 

Q  Please  also  send  address  of  nearest  supplier. 


Vcrfl«cltot  Atomic  Fo¥for  Mcmt 

Tfca  Cral  mM  prWml^ly4)iMnK»d  itvehar 


Indwtfriol  RocKfor 
Lcrfborotoriot/  Inc. 


ArthMactoi 

Skidmor*,  Owing*  A  Mnrrill 

MrcK  t 

0«y  I.  Pnnnre 


immu.  Mmracfvr: 

AwgiMt  Amen,  Inc. 


Twrnnr  CnnstnicHnn  Cn. 

Prim*  Contractor  AMP  ATOMICS 


OTOI  f’ 


PacMc  OtN  A  nnctrk  Co. 

onC 

Oonorol  Electric  Co. 

ArcHHocts  ooC  CftQinoortt 

lodilol  Corp. 

oil  of  Son  ProndKO 


CocNt  Hooting  and  Vontiloting  Co. 

OoMowd.  Coltf. 

r  VoWW  CONTtOl  ]| 

horo  is  used  in  the  power  plant.  It  moots 
the  rifid  standards  roduirod  in  regulating 
ventilation  supplying  personnel  with  safe, 
comfortable,  uncontaminated  air. 


...keeps  pace  with  the  demands 
of  modern  science  and  industry 


Inside  the  dome  at  IRL  a  crane  services  reactor  pool.  Powers  control  here, 
regulates  the  ventilation  and  air  conditioning.  Note  ducts  on  circular  wall. 


THE  POWERS  REGULATOR  CO. 

SKOKIE,  IlllNOIS  I 

'  and  Canada 

65  Years  of  Automatic  Temperature,  Humidity  Control 


At  the  Birth  of  the  Atomic  Age  in  1942  at  the  University  of  Chicago,  tempera¬ 
ture  of  the  space  occupied  by  “the  first  nuclear  reactor”  was  controll^  by 
Powers  Type  K  Thermostats  installed  under  the  West  Stands  of  Stagg  Field. 

in  1944  at  Hanford,  Wash.,  Powers  Transmitter  Controls  regulated  temperature 
of  the  huge  volume  of  water  required  for  cooling  the  nuclear  reactors.  The 
capacities  of  ten  2500  ton  YORK  refrigeration  compressors,  made  espiecially 
for  this  important  project,  were  regulated  by  Powers  Series  100  Transmitters 
and  Receiver  Controllers.  They  also  controlled  24"  butterfly  valves  used  to 
regulate  the  distribution  of  refrigerated  air. 

Accurate  Control  of  Air  Conditioning  is  Vital  in  mod¬ 
ern  nuclear  reactor  plants.  Safety  and  comfort  of 
employees  and  reliability  of  ventilation  controls  are 
specially  important  in  radioactive  “hot”  areas.  In 
the  three  prominent  installations  on  the  opposite 
page,  Powers  control  is  required  to  meet  rigid  stand¬ 
ards  of  performance. 

Other  Users  of  Powers  Controls:  Some  AEC  buildings 
in  Oak  Ridge,  Tenn.;  at  Argonne  National  Labora¬ 
tory,  air  conditioning  and  cooling  water  for  a  Cyclo¬ 
tron  is  regulated  by  Powers;  in  AEC  plants  at 
Portsmouth  and  Fernald,  Ohio  and  Weldon  Spring, 
Mo.;  in  Atomic  Energy  of  Canada  Ltd.,  buildings  145 
and  465  at  Chalk  River,  Ont.,  Powers  controls  heating 
and  air  conditioning. 

Nuclear  Reactor  Research  Facility  of  the  U.  S.  Naval 
Research  Laboratory,  Wash.,  D.C.  is  air  conditioned 
and  Powers  controlled. 

At  Illinois  Institute  of  Technology,  Chicago,  the  first 
nuclear  reactor  for  private  industrial  research  was 
installed  by  the  Armour  Research  Foundation. 
Powers  air  conditioning  control  is  installed  here  in 
the  Physics  and  Electrical  Engineering  Research 
building  in  which  the  reactor  is  located. 

For  Your  New  Building  —  Whether  its  a  school,  hos¬ 
pital,  commercial  or  industrial  building,  ask  your 
architect  or  consulting  engineer  to  include  a  Powers 
Quality  System  of  Temperature  Control.  You  will 
benefit  from  —  Powers  complete  responsibility  for  a 
correctly  engineered  control  system,  proper  instal¬ 
lation,  continuous  successful  operation  and  SERVICE 
when  required  from  offices  in  85  cities. 


t 


The  Rapid  Selection  Chart  shows  that  the  new  Dunham-Bush 
Centrifugal  Pumps  are  non-overloading  for  all  practical 
purposes.  Where  others  overload  when  the  total  foot  head 
drops  as  little  as  5%  to  10%,  the  Dunham-Bush  line 
won’t.  Motors  are  sized  so  that  maximum  load  is  under  that 
allowed  by  motor  manufacturers. 

Other  features  include:  Impellers  Machined  All  Over 
. . .  Stainless  Steel  Shaft . . .  Top  Ouality  Mechanical  Seal  . . . 

8  Position  Rotating  Pump  Case  . . .  Rugged  and 
Compact  Assembly  . . .  Available  in  1 3  Sizes  . . .  Volute 
Type  for  Horizontal  or  Vertical  Installations. 

The  new  Dunham-Bush  Centrifugal  Pumps  can  be  used 
in  hot  water  systems,  chilled  water  systems,  boiler 
feed,  in  evaporative  condensers  and  cooling 
towers.  Typical  supply  system  applications  include 
processing,  drainage,  washer  service  and 
booster  service. 

Send  for  File  No.  1440  listing  complete 
specifications  and  Rapid  Selection  Chart. 


Dunham-Bush,  Inc. 

WEST  HARTFORD  lO  •  CONNECTICUT  .  U.  S.  A. 


MOTM  OK  WHtM 
rOTM  K>O1-NiA0 
Mon  ys% 


Send  for  Rapid  Selection  Chart 


TOTAl  FOOT  HMD 


DUnHfl 


«IR  CONDITIONING  •  REFRIGERtTION  •  HEATING  •  HEAT  TRANSFER 
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R.  B.  Scally,  stationary  engineer  at  the  Bronx  (N.  Y.)  G>unty  Building,  checks  the 
interior  of  the  P-K  copper-lined  storage  water  heater  which  has  been  in  continuous 
use  for  27  years.  Annual  inspections  always  show  the  unit  to  be  in  first-class  condition- 


4  TONS 

OF 

HOT  WATER 
A  DAY 


FOR  27  YEARS! 


. . .  that^s  the  no-trouble  service  record 
of  this  P-K  copper-lined  storage  water  heater 


storage  water  heaters  •  instantaneous  heaters  •  convertors  •  water  to  water  exchangers 


heaters  are  double  butt  welded.  All  inside  welds 
are  ground  flush,  and  the  stored  hot  water  contacts 
only  copper  or  copper-silicon.  Expansion  joints  in 
the  lining,  placed  every  12",  allow  longitudinal 
expansion.  All  couplings  and  fittings  are  of  copper- 
silicon.  Couplings  are  heavy,  reinforced  forgings 
welded  to  both  sides  of  the  lining.  Wherever  they 
are  used,  P-K  storage  heaters  are  running  up 
impressive  performance  records.  Patterson-Kelley 
Co.,  1103  k  arren  St  reel,  Cast  Stroiiilshur^,  Pa. 

t 
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Back  in  1932  this  P-K  copper-lined  storage  heater 
was  installed  in  the  Bronx  County  Building,  in  New 
York.  Since  that  time,  it  has  processed  8V^  million 
gallons  of  rust-free  hot  water  at  140°  F.  The  unit 
is  inspected  annually;  “And,”  says  John  Bennett, 
the  building’s  senior  stationary  engineer,  “we  always 
find  it  in  excellent  condition.” 


Why  users  expect— and  get— maintenance-free 
operation  from  P-K’s  Copper-Lined  Heaters 
Steel  shells  of  P-K  copper-lined  storage  water 


Send  for  your  copy  of 
this  latest  P-K  Data  File 
No.  16  on  Copper-Lined 
Storage  Water  Heaters 


Patienon  Kelley 

Water  Heater  Division 


This  new  VACUUM  HEATING  PUMP 

HAS  THE  INCREASED  AIR  CAPACITY 
EFFICIENT  HEATING  PRACTICE  DEMANDS 


Increased  air  capacity 
induces  rapid  system 
response  without 
wasteful  overheating. 


Designed  and  manufactured  by  the  organization  that  made  the  Jennings 
Manifold  Heating  Pump  standard  of  the  Heating  Industry,  the  new  CSM 
incorporates  every  desirable  feature  architects,  engineers,  owners  and 
operators  have  sought.  Employing  separate  air  and  water  pump  elements, 
each  with  its  own  motor  and  each  independently  controlled  by  its  own 
automatic  switch,  the  capacities  and  arrangement  may  be  widely  varied  to 
meet  job  conditions.  For  the  first  time,  the  engineer  has  the  choice  of  real¬ 
istic  water  and  air  capacities  required  for  rapid  system  response  without 
wasteful  overheating. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 


Separata  air  and 
water  pumps  individually 
selected  to  meet  actual 
job  requirements. 


Control  system 

that  operates  individual 

pumps  only  whan  needed. 


Flexibility 

permitting  addition  of 
radiation  without  changing 
basic  pump  installation. 


ENGINEERING  COMPANY 

aVaUmMM  437  WILSON,  SO.  NORWALK,  CONN. 
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HMt  recovered  from  diosel  on- 
gines  can  be  aconomically  used  for 
space  heafing. 


Heat  Recovery  from  Diesel  Engines 

W.  E.  BELL 

Application  Engineer,  Worthington  Corp.,  Harrison,  N.  J. 


How  to  obtain  a  heat  balance  for  an  oil  operated  diesel  engine.  From  this  one 
can  determine  the  amount  of  heat  that  will  be  available  for  the  operation  of 
space  heaters.  Illustrative  problems  are  included. 

on  a  mixture  of  natural  gas  and  oil,  manufactured  gas 
and  oil,  and  on  straight  gas. 

In  sewage  plants  diesel  engines  operate  on  mixtures  of 
sewage  gas  and  oil  and  on  straight  sewage  gas  with  a 
Btu  content  as  low  as  5()()  Btu  per  cu  ft. 

Thermal  Efficiency  is  High 

This  engine,  whether  operating  as  a  straight  oil  en¬ 
gine,  or  on  a  mixture  of  gas  and  oil,  or  as  a  straight  gas 
engine,  has  the  highest  thermal  efficiency  of  any  prime 
mover  on  tcnlay’s  marktA  for  ratings  up  to  o(MK)  hhp. 

The  diesel  engine  fuel  consumption  (Btu  f)er  hhp-hr.) 
is  much  lower  than  the  fuel  consumptions  of  other  prime 
movers  such  as  gas  turbines,  steam  turbines,  and  gasoline 
engines.  In  addition  to  improved  fuel  economy,  such 
other  factors  as  dependability  and  low  maintenance  are 
the  reasons  why  the  diesel  engine  is  found  in  many  and 
varied  applications  driving  generators,  pumps,  l>h)wers. 
compressors,  drag  lines,  locomotives,  trucks  and  ships. 

With  the  increasing  cost  of  fuels  it  l)ecomes  more  and 
more  important  to  improve  the  overall  plant  thermal 
efficiency.  This  can  l)e  done  in  a  diesel  plant  by  utiliz¬ 
ing  the  waste  heat  as  a  source  of  extra  power,  as  well  as 
a  source  of  heat  for  either  industrial  processing,  or  plant 
heat  applications. 

Exhaust  Heat  Utilized 

As  a  source  of  extra  {>ower,  the  exhaust  gas  is  partially 
utilized  to  drive  an  exhaust  gas  turbine.  Dirtvtly  coupled 
t<»  this  turbine  is  a  centrifugal  air  blower  which  supplies 
the  greater  (juantititfs  of  air  m*«*ded  for  combustitm  in  to¬ 
day’s  high  output  engines.  Further  heat  can  still  be  ex- 


l^OR  more  than  half  a  century,  the  heavy  duty  diesel 
^  engine  has  been  operating  in  power  plants  through¬ 
out  the  world.  As  the  diesel  engine  is  used  so  widely,  it 
has  to  operate  on  several  different  fuels,  depending  oti 
the  availability  of  fuel  where  the  unit  Ls  operating.  Hence, 
diesel  engines  are  operating  in  power  plants  on  fuel  oils 
from  the  very  low  viscosity  up  to  and  including  the 
bunker  oils.  These  engines  are  also  adapted  to  operate 
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traded  from  the  jacket  Hater  and  the  exhaust  gas.  as  is 
done  in  a  Los  .Angeles  sewage  plant. 

In  this  Los  Angeles  Hyjrerion  Plant,  the  engine  cooling 
water  circulates  through  the  engine,  absorbing  the  heat 
rejecte<l  to  the  engine  jackets.  This  cooling  water 
then  passes  through  an  exhaust  gas  heat  exchanger 
which  al>sorhs  50'  r  td  the  heat  in  the  exhaust  gas.  From 
the  exhaust  gas  heat  exchanger,  this  water  goes  to  a  cy¬ 
clonic  se[>arator  where  it  is  flashed  to  steam  at  10  psig. 
This  steam  is  then  used  for  plant  and  sewage  digester 
heating. 

Many  heat  balance  applications  have  been  develojx*d 
to  the  condition  where  HO^r  or  more  of  the  heat  in  the 
fuel  has  Ireen  put  to  useful  work. 

The  main  purpose  of  this  article  is  to  show  how  typi¬ 
cal  heat  balance  charts  on  diesel  engines  are  made,  and 
hcrw'  these  charts  can  be  applied  to  the  sizing  of  space 
heaters. 

A  typical  heat  distribution  chart  is  shown  in  Fig.  1. 
This  chart  shows  the  percentage  of  input  heat  that  is 
utilized  by  work,  stack  loss,  and  cooling  mediums  on  a 
diesel  engine.  It  is  ba.«ed  (*n  a  fuel  consumption  of 
O.-'IIS  lb  [)er  bhp-hr. 

In  order  to  obtain  the  jiercentages  shown  on  this  chart, 
an  engine  heat  }>alance  must  he  obtained.  One  method 
of  obtaining  a  heat  balance  is  as  follows: 

A  production  diesel  engine  is  started  and  allowed  to 
warm  up  for  two  hours.  A  third  hour  is  allowed  to 


stabilize  the  engine  at  full  load  to  assure  accurate  steady 
flow  temperatures. 

When  temperatures  are  stable,  the  fuel  oil  flow  rate  is 
measured  with  a  platform  scale.  The  amount  of  fuel 
weighed  in  any  one  fuel  run  is  between  25  to  50  lb,  de¬ 
pending  on  the  brake  horsepower  rating  of  the  engine. 

Problems 

Example:  50  lb.  of  fuel  is  measured  in  5.38  minutes 
with  the  engine  developing  1500  bhp  at  rated  rpm. 

Fuel  consum}>tion  = 

50  11)  X  60  min/hr. 

- - =  .372  lbs  per  bhp-hr 

5.38  min  X  1500  bhp 

High  heat  value  of  fuel  oil  used  =  19.350  Btu  per  lb 
Total  heat  input  0.372  lb  per  bhp-hr  X  19350  Btu  per  lb 
=  7198.2  Btu  per  bhp-hr 

Heat  equivalent  of  1  bhp-hr  —  2545  Btu  per  bhp-hr 

2545 

Thermal  efliciencv  — - ==  35.4/f 

7198.2 

The  heat  absorbed  by  the  different  engine  cooling  me¬ 
diums  can  be  obtained  with  the  cooling  water  circuits 
arranged  as  shown  on  Fig.  2. 

The  flow  rate  is  measured  with  a  platform  scale  and  a 
stop-watch.  An  elevated  storage  tank  supplies  the  re¬ 
quired  c»M)ling  water  and  prevents  pressure  changes  that 
would  occur  if  city  water  were  used  directly. 

With  the  temperature  differentials  through  the  engine 
and  associated  coolers  held  constant,  one  flow  rate  is 
measured  with  the  barrel  and  scale,  the  remaining  streams 
of  water  l)eing  diverted  to  the  drain. 

Example:  The  jacket  water  is  allowed  to  flow  into  the 
barrel.  All  the  remaining  cooling  water  is  diverted  to 
the  drain. 

S<-ale  and  tem|>erature  readings  are  taken  with  the  en¬ 
gine  at  rated  bhp  and  rpm. 

Weight  of  jacket  water  per  minute  =  171.5  lbs 
Temperature  of  water  in  storage  tank  ==  38  deg  F 
Tem|)erature  of  water  from  engine  to  barrel  ==  159.3  F 
Load  on  engine  =  1500  bhp 


Fig.  2.  Cooling  water  circuits 
to  show  where  heat  is  ab¬ 
sorbed. 
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Fig.  3.  Heat  distribution  chart  for  a  variable  torque  con¬ 
stant  speed  application. 


Jacket  water  Btu  per  bhp-hr  =  171.5  Ih  per  iiiiii. 

60  inin/  hr 

X  (1.50.3  -  .381  (leg  F  X - 

1500  bhp 

=  8.35  Btu  per  bhp-hr 

The  same  method  as  listed  above  is  used  to  determine  the 
Btu  per  bhp-hr  for: 

The  turbocharger  jacket  water 
The  turbocharger  lube  oil 
The  air  aftercooler 
The  engine  lube  oil 

Heat  Dissipated 

Having  determined  the  heat  utilized  for  work  as  well 
as  the  heat  absorl>ed  bv  the  different  cooling  mediums,  we 
can  now  determine  the  heat  dissipated  by  the  exhaust 
gas  per  hhp-hr. 

This  is  done  by  multiplying  the  weight  of  the  exhaust 
gas  per  bhp-hr  by  the  specific  heat  of  the  exhaust  gas  and 
the  temperature  differential  between  the  ambient  and  the 
tempt'rature  of  the  exhaust  gas. 

The  weight  of  the  exhaust  gas  is  determined  by  adding 
the  weight  of  the  fuel  bhp-hr  to  the  weight  of  the  cfm  per 


bhp-hr  of  air  through  the  engine. 

The  cfm  of  air  through  the  engine  is  measured  with  a 
flow  nozzle  and  application  of  the  following  formula. 

/TA  II 

Where 

Q  =  Inlet  volume  flow  cfm 
Cg  =  Nozzle  flow  coefficient 

T  =  Air  inlet  temperature,  deg  Bankine  (0  deg  F  ‘ 
460) 

All  =  Pressure  drop  across  flow  nozzle  inches  of  water 
P  =  Barometric  reading  inches  of  Hg 

Example:  With  an  engine  oj>erating  at  1500  bhp  at 
rated  rpm  and  the  flow  nozzle  coefficient  ecjual  to  517.5. 
the  following  readings  were  taken: 


Ambient  temperature 
After  turlx)  exhaust  gas  tt‘i 
perature 

Barometric  pressure 

To 

AH 

Q 

4570 

cfm  per  bhp  = - 

1.5(X) 

Weight  of  air  = 

.075  X  3.05  X  60 
Weight  of  fuel 
Weight  of  exhaust  gas 

AT  =  exhaust  temj)erature 
after  turbo  —  ambient  te 


Specific  heat  of  exhaust  gas 
Exhaust  gas  Btu  j)er  bhp-hr 


=  83  deg  F 

=  795  deg  F 
=  29.38  inches  of  Hg 
.54.3  deg  R 

==  4.23  inches  of  water 
rSl.3  X  4.23 

==  517.5  i/ - 

\  29.38 

=  4570  cfm 

=  3.05 


—  1.3.72.5  lb  |M*r  bhp-lir 
=  0.372  lb  |)er  bhp-hr 
==  1.3.725  •  0.372 
=  14.0‘.)7  lb.  per  bhp-hr 

[(erature 
=  795  -  83 
=712  deg  F 
=  0.2  U) 

=  14.(W7  X  0.246  X  712 
=  214)9  Btu  |M*r  bhp-hr 


Fig.  4.  Heat  recovery  appli¬ 
cation  with  circuit  direct  to 
space  heaters. 
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Exhaust  gas  795  deg 


Engine 
1500  bhp 


417  gpm 
250  deg 


2500  lb  steam  per  hr 
—  Steam  valve 


Condensate  from 
space  heaters  and 
condenser 


Float  valve  - 


- C<— 

Recirculator 


^Pump- 
Bypass 


Engine  lube 

_ 

Turbocharger 

aftercooler 

98.7  deg 

oTi  cooler 

106.9  deg 

cooler 

111.2  deg 


100  gpm 


90  deg 


rn  Surge 


tank 


Radiator 


111.2  deg 


f, 


Pump 


Fig.  5.  Heat  recovery  circuit 
in  which  an  exhaust  gas  heat 
exchanger  is  used. 


The  foregoing  illustrates  a  heat  balance  for  a  constant 
speed,  constant  torque  condition. 

To  obtain  a  heat  balance  at  variable  torques,  the  same 
procedure  used  in  the  foregoing  is  repeated  at  different 
loads. 

The  fuel  consumption  increases  as  load  is  decreased, 
causing  a  higher  Btu  per  bhp-hr  to  be  absorbed  by  the 
exhaust  gas  and  other  cooling  mediums  of  the  engine. 

For  this  reason,  curves  shown  in  Fig.  1  do  not  apply 
at  partial  load. 

A  typical  heat  distribution  chart  for  constant  speed, 
variable  torque  is  shown  in  Fig.  3.  More  heat  can  be 
recovered  from  the  exhaust  gas  than  shown;  however, 
the  values  shown  in  this  figure  were  determined  on  the 
basis  of  the  lowest  possible  expenditure  for  heat  recovery- 
equipment. 

With  the  information  we  have  obtained  from  our 
heat  balance,  ty-pical  results  which  are  shown  in  Figs.  1 
and  3,  it  is  now  possible  to  determine  the  amount  of 
heat  available  for  space  heaters. 

Depending  on  the  amount  of  heat  required  for  space 
heaters,  we  can  arrange  the  equipment  in  such  a  way  as 
to  recover  the  heat  from  the  engine  jackets  only.  This 
type  of  heat  recovery  can  usually  be  utilized  without  ex¬ 
pensive  equipment,  because  hot  w-ater  or  steam  can  be 
circulated  directly  to  space  heaters  without  an  intermedi¬ 
ate  he^t  exchanger.  A  typical  diagram  of  this  arrange¬ 
ment  is  shown  in  Fig.  4.  If  more  heat  can  be  utilized, 
we  can  have  the  jacket  water,  on  leaving  the  engine,  pass 
through  an  exhaust  gas  heat  exchanger,  thereby  remov¬ 
ing  part  of  the  exhaust  waste  heat.  A  ty-pical  diagram 
of  this  type  of  system  is  shown  in  Fig.  .S. 

Knowing  the  fuel  consumption  for  a  certain  engine, 
we  can  readily-  determine  the  total  input  heat.  Referring 
to  Fig.  4  where  the  heat  from  the  packet  water  only  is 
required,  one  can  see  from  Fig.  3  that  11.5%  of  the  in¬ 
put  heat  can  be  recovered  for  space  heaters  at  full  load 
and  19.5%  at  25%  load. 

If,  on  the  other  hand,  this  jacket  water  is  passed 
through  an  exhaust  gas  boiler  as  shown  in  Fig.  5,  we  can 
recover  (referring  to  Fig.  3,  exhaust  recoverable  plus 


engine  jacket  water)  27.5%  of  the  input  heat  for  space 
heaters  at  full  load  and  22%  of  the  input  heat  at  25% 
load. 

These  figures  are  on  the  conservative  side  and  are  based 
on  the  smallest  possible  dollar  outlay  for  heat  recovery 
e<|uipment. 

The  cost  of  the  additional  equipment  to  recover  the 
heat  from  the  exhaust  and  jacket  water  to  obtain  results 
as  shown  in  Fig.  3  would  be  less  than  5%  of  the  cost 
of  the  engine  and  generator  equipment  for  a  KXX)  kw 
unit.  Hence,  we  can  readily  see  the  savings  involved  by 
utilizing  the  waste  heat. 

In  modern  diesel  engines,  where  the  engine  jacket 
water  flows  through  an  integrated  water  jacketed  liner, 
steam  can  be  produced  up  to  35  psig  for  utilization  in 
space  heaters. 

Figure  5  shows  such  a  system  producing  steam  at  15 
psig.  Referring  to  Fig.  5,  when  the  engine  is  started,  the 
jacket  water  pump  circulates  the  water  through  the  en¬ 
gine,  the  exhaust  gas  heat  exchanger,  and  the  flash  tank. 
Except  for  radiation,  no  cooling  takes  place.  The  water, 
therefore,  boils.  As  this  water  boils,  the  engine  heat 
absorbed  by  the  471  gpm  of  circulating  water,  flashes 
5  gpm  of  its  flow  to  steam  inside  the  flash  tank. 

The  steam  is  then  fed  to  the  space  heaters,  the  ex¬ 
cess  going  to  a  condenser.  The  condensate  is  then  re¬ 
turned  to  a  recirculator  and  from  there,  back  to  the  en¬ 
gine  jacket  water  circuit  as  required. 

Systems  as  mentioned  are  not  new.  As  far  back  as 
1939,  Namm’s  Department  Store,  Brooklyn,  N.  Y.,  gen¬ 
erated  its  own  diesel  ]>ower  and  recovered  the  heat  from 
the  engine  jacket  water  and  exhaust  to  heat  the  building. 

Many  other  such  applications  can  be  listed  where  diesel 
engines,  in  addition  to  producing  low  cost  power,  are 
saving  dollars  in  plant  heating. 

Although  this  article  has  dealt  specifically  with  heat 
recovery  on  oil  diesel  engines,  higher  plant  thermal  effi¬ 
ciencies  can  be  obtained  from  high  compression  diesel  en¬ 
gines  adapted  to  operate  on  a  mixture  of  natural  gas  and 
oil,  manufactured  gas  and  oil,  or  straight  gas. 
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This  article  describes  the  performance  of  glass  and  metal  fiber  filters  in  removing 
ragweed  pollen  from  the  air.  Efficiency  and  resistance  characteristics  are  pre¬ 
sented  for  various  filter  thicknesses,  fiber  packing  densities,  fiber  diameters,  and 
degrees  of  oiling  of  several  commercial  filter  designs.  With  good  mineral  fiber 
dispersion  and  lubrication,  I/2,  I,  and  2-inch  thick  filters  showed  average  count 
efficiencies  of  50,  70,  and  92%,  respectively.  The  efficiency  of  metal  screen 
viscous  filters  exceeded  96%. 


pOLLExN  removal  from  supply  systems  ordinarily  is 
not  considered  extensively  in  the  air  cleaning  litera¬ 
ture  since  the  removal  involves  collection  of  particles 
greater  than  20  microns  in  diameter.  Electrostatic  pre¬ 
cipitators,  high  efficiency  felted  or  woven  fabric  filters, 
and  a  variety  of  preformed  mineral  or  svnthetic  fiber 
beds  (1-5  micron  diameter  fibers)  provide  nearly  100% 
removal  of  pollen  grains  or  any  other  dusts  of  equivalent 
size.  However,  typical  roughing  or  impingement  type 
filters,  i.e.  coarse  glass  or  metal  fillers  which  are  usually 
adhesive  coated  (designed  for  the  pre-cleaning  of  outside 
air  for  either  general  home  or  special  pnx'ess  ventilation) . 
may  not  always  lie  100%  effective  in  pollen  collection. 

Where  the  filter  resistance  is  limiteil  by  the  avail¬ 
able  fan  capacity,  it  may  be  nei'essarv  to  reduce  the  thick¬ 
ness  or  the  packing  density  of  the  fiber  in  order  to  handle 
the  required  air  volumes.  Screen  type  glass  filler  filters. 
%  inch  thick,  used  in  conjunction  with  small  home-type 
air  conditioning  units  illustrate  this  design. 

The  type  and  manner  of  application  of  adhesive  coat¬ 
ings  used  by  many  manufacturers  to  improve  efficiency 
and  holding  capacity  may  have  a  significant  effect  on 
the  performance  of  roughing  filters.  Previous  tests  by 
this  laboratory  have  shown  that  stain  efficiencies  with  a 
fly  ash  aerosol  (mass  medium  diameter  12  microns)  in¬ 
creased  from  3  to  60  %  when  the  proper  adhesive  was 
applied  to  a  commercial  wire  screen  type  filter’.  It  was 
also  demonstrated  that  the  performance  of  spray  coated 
filters  was  often  poorer  than  that  for  oil  dipped  ones. 
I^ck  of  uniformity  in  fiber  packing  density  and  poor 
edge  sealing  also  accounted  for  considerable  variation 
in  efficiency  for  a  single  filter  design.  Although  low  volt¬ 
age  electrostatic  precipitation  will  provide  complete 
pollen  collection  at  low  resistance  ( <  0.1  inch  water) 
for  practical  puqHist*s-,  the  cost  of  such  apparatus  may 
not  lie  justified  in  terms  of  the  degree  of  cleaning  that 
is  sought. 

A  review  of  the  literature  indicates  that  very  little  in¬ 
formation  is  available  on  methods  of  rating  air  cleaning 
equipment,  particularly  ventilation  type  filters,  for  pollen 
removal.  An  early  article  by  Drinker  and  Wells*  from 


this  laboratory,  and  a  subsetjuent  paper  by  Hughes^ 
describes  testing  procedures  that  have  been  used. 

Hughes  rej>orts  performance  of  a  20  x  20  2-inch  gla.ss 
fiber  filter  at  a  face  velocity  of  4^K)  fpm  using  extremely 
high  pollen  concentrations  in  his  test  suspension.  Samples 
collected  in  this  study  were  obtained  by  allowing  {>ollen 
grains  to  settle  on  glass  slides.  Since  <lis}>ersion  of  pollen 
grains  as  discrete  particles  is  difficult  to  attain  at  high 
loadings  and  the  sampling  twhnique  used  did  not  guar¬ 
antee  representative  values,  the  reported  efficiencies,  ap¬ 
proximately  97%,  may  lx*  in  error. 

The  main  objectives  of  this  study  were  (1)  to  deter¬ 
mine  the  efficiency  and  resistance  characteristics  of  sev¬ 
eral  common  types  of  roughing  type  filters  used  in  air 
conditioning  systems  and  (2)  to  develop  methods  of 
aerosol  generation  ami  sampling  which  would  be  suit¬ 
able  for  dispersing  and  measuring  air-l>orne  pollen  con¬ 
centrations  in  test  apparatus. 

In  this  report,  efficiency  and  resistance  data  are  pre¬ 
sented  for  mineral  fiber  and  wire  scre«*n  tyjie  viscous 
filters  at  rated  air  flow.  All  filters  were  either  selected 
at  random  from  the  daily  protluction  of  the  manufac¬ 
turer  or  purchased  from  local  suppliers.  Major  variables 


Blower  artd  damper  Exhaust 
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Pig.  I .  Apparatus  for  pollen  efficiency  tests. 
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Fig.  2.  Pollen  generator  used  in  the  tests  described. 


iiirlude  the  t\j>e  and  diameter  of  filnr,  fil>er  packing 
density,  and  thi«kness  of  filter.  Giant  ragweed  pollen 
(ambrosia  trifida),  ah«>ut  20  microns  in  diameter,  was 
used  for  all  tests  since  it  is  a  common  allergen  and  one 
of  the  smallest  (xtllen  sizes.  Results  of  studies  on  a  low 
voltage,  two-stage  electrostatic  precipitator  and  two  types 
of  ele<-trified  fil)er  media  are  als<»  presented  for  com¬ 
parison. 

Test  Apparatus 

Duct  Work  ami  F liter  Holders.  Figure  1  shows  the  ap¬ 
paratus  employed  in  the  testing  of  commercial  type  filters 
which  was  modeled  after  equipment  devehq3ed  hy  the  Na¬ 
tional  Bureau  of  Standards.  Test  aerosols  were  intro- 
ducetl  at  the  inlet  of  a  rectangular  duct  section  (20  x  20- 
inch  cross  section)  and  deflected  symmetrically  hy  a  12- 
inch  diameter  mixing  baffle  bx-ated  3  inches  beyond  the 
inlet.  Test  filters  were  place<l  in  a  spe<-ial  frame  section 
approximatelv  12  ft  downstream  from  the  entrance.  Air 


samples  were  withdrawn  immediately  before  and  after 
the  test  filter  by  means  of  special  sampling  nozzles  lo¬ 
cated  on  the  duct  centerline.  According  to  velocity  and 
loading  traverses  made  at  the  u[>stream  sampling  position, 
the  12  ft  entry  section  provided  adequate  mixing  for  cen¬ 
terline  sampling.  Total  air  flow  through  the  filter  was 
measured  by  an  orifice  meter  bx-ated  approximately  4  ft 
downstream  from  the  filter  and  immediately  before  the 
fan.  Static  pres-sure  taps  on  either  side  of  the  filter  were 
provided  to  measure  its  resistance.  System  air  flow  was 
either  80()  or  1.2(X)  cfm  depending  upon  operating  speci¬ 
fications.  Filters  were  sealed  into  position  so  that  the 
only  possible  air  leakage  would  be  that  due  to  frame 
construction. 

Samplinp  Probes.  The  sampling  prolies  used  in  this 
study  are  shown  in  Fig.  1.  Details  on  probe  design  have 
l*een  reported  previously’.  Membrane  (AA  Millipore) 
filters  were  placed  in  the  nozzle  section  of  the  probe  and 
were  supported  hy  the  blotting  pad  customarily  supplied 
with  them.  A  tapered  plastic  tip  w'as  attached  to  the  end 
of  the  nozzle  so  that  samples  could  be  removed  from  the 
air  stream  isokinetically.  Location  of  the  sampling  media 
within  the  nozzle  eliminated  the  problem  of  particle  loss 
by  deposition  within  a  lengthy  probe.  AA  Millipore 
filters  were  selei'ted  since  their  resistance  was  much 
lower  than  that  obtainable  with  the  FIA  type.  Since 
pollen  grains  were  almost  30  times  greater  than  the  AA 
filter  pore  diameter  (0.7  micron)  no  sampling  accuracy 
was  sacrificed.  Simultaneous  up-  and  downstream 
samples  w'ere  collected  at  flow'  rates  of  0.6  to  0.9  cfm 
for  periods  ranging  from  10  to  30  minutes.  At  800  and 
1200  cfm  operation,  average  duct  (and  sampling)  veloci¬ 
ties  were  286  and  432  fpm.  respectively  Leirnan  vacuum 
pumps  were  employed  for  sampling  purposes. 

Pollen  Generation  Apfxtratus.  A  pure  grade  of  rag¬ 
weed  pollen  purchased  from  an  allergen  supply  house 
(and  attenuated  by  some  25  years  of  storage)  w'as  placed 
in  the  generator  shown  in  Figs.  2  and  3.  According  to 


TABLE  1— RAGWEED  POLLEN  FILTRATION 

Rigid  Glass  Fiber  (173  Micron  Diameter) — Manufacturer  A 

Filter* 

1  Count 

Thickness 

Resistance 

Inlet 

( Nominal) 

Inches  of 

Pollen  Concentration 

Efficiency, 

Penetration 

and  Number 

Water 

Grains  per  Cubic  Yard 

Per  Cent 

Per  Cent 

V2  Inch 

Measured  thickness  —  0.72  Inch  fiber  packing  density  =  1.42  lb  per  cu  ft 

1 

0.036 

790 

51.4 

48.6 

2 

0.042 

1670 

57.0 

43.0 

3 

0.035 

556 

38.0 

62.0 

4 

0.035 

2280 

52.8 

47.2 

1  Inch 

Measured  thickness  =  0.98  Inch,  fiber  packing  density  =  2.1  lb  per  cu  ft 

5 

0.082 

2430 

70.6 

29.4 

6 

0.075 

1020 

70.9 

29.1 

7 

0.069 

1 140 

67.0 

33.0 

8 

0.075 

1330 

67.5 

32.5 

2  Inch 

Measured  thickness  —  1.82  inch,  fiber  packing  density  2.3  lb  per  cu  ft 

9 

0.124 

1840 

90.5 

9.5 

10 

0.134 

1 170 

94.0 

6.0 

1  1 

0.125 

281 

71.0 

29.0 

12 

0.131 

1770 

88.4 

1 1.6 

13 

0.165 

234 

94.2 

5.8 

*  Filter  capacity  —  800  cfm,  20-inch  X  20-inch  frame. 

62 


MARCH.  1959,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


microscopic  size  analysis,  its  mean  size  by  count.  Mg, 
was  19.6  microns  and  its  geometric  standard  deviation, 
«g,  was  1.08  (98%  of  the  grains  ranged  from  17  to  23 
microns  in  diameter).  Thus,  this  problem  was  about  as 
close  to  a  homogeneous  particulate  as  one  could  expect 
to  find.  The  generator  was  developed  especially  for  this 
study  to  provide  very  low  and  reasonably  constant  pollen 
concentrations  which  would  stimulate  its  natural  outdoor 
occurrence.  According  to  Stern®,  typical  outdoor  pollen 
concentrations  range  from  0  to  200  individual  |>ollen 
grains  per  cubic  yard,  although  higher  levels  may  l)e 
encountered.  The  term  grain  as  used  in  this  paper  re¬ 
fers  to  individual  pollen  particles  and  not  to  a  weight 
unit. 

Use  of  Pollen  Generator  tor  Tests 

Low'  concentrations  were  desirable  during  these  tests  to 
reduce  the  probability  of  agglomeration  effects  in  gen¬ 
eration  equipment.  However,  the  actual  test  levels  used 
were  about  ten  times  greater  than  nonnal  values  so  that 
sufficient  pollen  grains  could  l)e  collected  for  a  reliable 
count.  In  addition,  comparatively  short  sampling  periods 
( <  30  minutes)  were  chosen  to  prevent  any  significant 
jM>llen  deposit  upon  the  filter  surface  during  any  test. 

In  using  the  pollen  generator,  a  small  amount  (1  to  3 
grams)  of  pollen  was  placed  in  the  revolving  cylindrical 
screen  by  pouring  it  into  the  pollen  generator  feed  tulx*. 
Inward  air  flow'  through  this  tul>e  assisted  in  pollen  dis¬ 
persion.  The  cylindrical  screen  was  rotated  by  a  thyraton 
controlled  motor  at  a  rate  of  30  to  50  rj)m.  Rotation 
caused  the  crank  to  lift  the  spring-loaded  rapping  mech¬ 
anism  of  the  generator  and  the  return  spring  caused  a 
rapping  of  the  tube  connected  to  the  screen.  The  com¬ 
bination  of  rotation,  inward  air  flow,  and  rapping  plus 
the  rolling  beads  on  the  fine  mesh  screen  (2(K)  mesh)  re¬ 
leased  a  fairly  steady,  well  dispersed  light  stream  of 
pollen  within  the  large  Incite  cylinder.  A  perforated 
samping  thief  tulie  connected  to  the  aspirator  unit  with¬ 
drew  only  a  small  aliquot  of  the  pollen  settling  in  the  In¬ 
cite  cylinder.  The  pollen  grains  entering  the  tuln*  were 


-  Perforatea 

300  mesh  monel  screen  '  feed  lube 


POLLEN  GENERATOR 


Half  section  of 
ASPIRATOR  TUBE  AND 
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Fig.  3.  Details  of  the  pollen  generator. 


dispersed  with  the  ejected  air  directly  to  the  inlet  of  the 
filter  test  unit.  Fig.  1.  Cleaned,  drietl  air  was  use<l  in  the 
ejector.  Concentrations  were  regulated  by  varying  either 
the  screen  rotation  rate  or  the  pressure  and  volume  of 
ejector  air  supply.  The  ejector  nozzle  was  adjustable 
to  vary  tlve  rate  of  aspiration  through  the  sample  tul)e. 
Total  ejected  air  volume  was  approximately  0.8  cfm. 

The  generator  has  proved  very  satisfactory  and  there 
has  l)een  very  little  evidence  of  any  agglomeratts  on  the 
filter  samples  collected.  The  methinl  tff  assessing  the 
j>erformance  of  a  given  filter  was  to  draw  a  known  and 
constant  flow  of  air  through  each  satnpler  while  the 
pollen  generator  was  running.  'Fhe  pollen  was  dis|K‘rs<*d 
into  the  duct  as  indicated  in  Fig.  1.  The  baffle  .shown 
aided  in  providing  uniform  cross-sectional  loadings.  Be¬ 
fore  actual  filter  tests,  several  simultaneous  samples  were 
taken  at  sampling  points  without  a  filter  in  the  test  sec¬ 
tion  so  that  the  pollen  distribution  and  reproducibility 
of  the  sampling  technique  could  be  established.  This 
same  prwedure  was  us<m1  in  all  of  our  filter  testing,  (as 
well  as  at  the  Bureau  of  Standards)  to  verify  the  sam- 


TABLE  2— RAGWEED  POLLEN  FILTRATION 

Flexible  Glass  Fiber  (35  Micron  Diameter) — Manufacturer  A 


Filter* 
Thickness 
( Nominal) 
and  Number 

Resistance, 

Inches  of 

Water 

Inlet 

Pollen  Concentration 
Grains  per  Cubic  Yard 

Count 

Efficiency, 

Per  Cent 

Penetration, 
Per  Cent 

1/2  Inch 

Measured  thickness  —  0.71  inch,  packing  density  — 

0.34  lbs  per  cu  ft 

14 

0.040 

5420 

45.0 

55.0 

15 

0.040 

5650 

67.0 

33.0 

16 

0.036 

2050 

65.3 

34.7 

17 

0.036 

1550 

62.5 

37.5 

1  Inch 

Measured  thickness  =  1.0 

1  inch,  packing  density  — 

0.35  lb  per  cu  ft 

18 

0.065 

4250 

89.5 

10.5 

19 

0.064 

3700 

72.0 

28.0 

20 

0.065 

6150 

75.8 

24.2 

21 

0.064 

1300 

76.7 

23.3 

2  Inch 

Measured  thickness  =  1.96  inch,  packing  density  — 

0.34  lb  per  cu  ft 

22 

0.081 

9150 

91.2 

8.8 

23 

0.077 

27000 

89.9 

lO.I 

24 

0.078 

1680 

91.0 

9.0 

25 

0.073 

1940 

92.0 

8.0 

*  Filter  capacity  ~  800  cfm,  20-inch  X  20-inch  frame. 
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Fig.  4.  Typical 
glass  fiber  filfer. 


pling  procedure.  Without  a  filter  it  was  found  that  checks 
could  be  made  on  up-  and  downstream  loadings  between 
the  two  locations  well  within  2%. 

Determination  of  Pollen  Concentration 

The  pollen  grains  on  the  sample  collection  filter  were 
counted  by  inverting  the  filter  and  making  it  transparent 
with  immersion  oil  on  a  glass  slide  without  a  cover  slip 
according  to  the  procedure  described  by  First  and  Silver- 
man”.  A  ct>unt  of  all  the  particles  on  a  statistically 
evaluated  portion  to  of  the  filter  was  then  made 
under  a  calibrated  microscope  with  low  dry  magnification 
(lOX  objective  and  25X  eyepiece:  magnification  250X). 
In  the  case  of  the  upstream  sample  it  was  not  necessary- 
to  make  a  complete  count  of  the  filter  after  verifying 
statistical  sampling  of  a  given  filter  cross-section  aliquot. 
On  the  downstream  filters,  except  in  a  few  oases  where 
loadings  were  high,  it  was  necessary  to  make  a  complete 
traverse  of  the  whole  field  represented  by  the  sampling 
filter  area. 

Test  Results  for  One  Filter  Group 

Table  1  summarizes  average  performance  data  for  a 
series  of  tests  on  thirteen  glass  fiber  filters  supplied  by 


Manufacturer  A.  This  type  is  shown  in  Fig.  4.  Filter 
media  consisted  of  rigid,  coarse  (173  micron  diameter) 
resin-bonded  glass  fibers  packed  in  cardboard  frames 
(19%  X  19%-inch  cross  section)  £md  ranging  from  a 
nominal  %  to  2  inch  in  thickness.  Fibers  were  oriented 
in  jackstraw  fashion  and  were  coated  with  a  thin  layer  of 
adhesive  (approximately  equivalent  to  SAE  30  oil  in  vis¬ 
cosity).  Metal  supporting  screens  (residual  metal  stock 
after  punchings  are  removed  for  metal  can  ends)  held 
the  fiber  in  place. 

Although  filter  frame  dimensions  corresponded  to  the 
designated  thickness  ratings,  several  measurements  on 
each  filter  size  showed  that  the  average  bed  thickness  was 
not  necessarily  the  same;  i.e.  measured  thicknesses  for 
nominal  1,  and  2-inch  units  were  0.72,  0.98  and  1.82- 
inch,  respectively.  The  total  quantity  of  fiber,  however, 
0.22,  0.45,  and  0.92  lb  was  almost  in  direct  proportion 
to  the  nominal  filter  thickness.  Fiber  packing  densities 
based  upon  the  measured  filter  thicknesses  were  1.42, 
2.1,  and  2.3  lb  per  cu  ft. 

Filter  resistance  at  rated  air  flow  of  800  cfm  averaged 
0.037,  0.075  and  0.13  inch  of  water  for  nominal  1,  and 
2-inch  units,  re^)ectively.  Corresponding  efficiencies 
based  upon  individual  particle  counts  ranged  from  av¬ 
erage  values  of  50  to  91%.  Differences  in  pollen  con¬ 
centration,  which  ranged  from  281  to  2430  particles  per 
cubic  yard  during  these  tests,  did  not  appear  to  influence 
the  efficiency.  Figure  5  shows  graphs  of  average  pene¬ 
tration  (100%  efficiency)  plotted  against  total  weight 
of  fiber  in  the  filter.  Since  this  relationship  could  be 
represented  as  a  straight  line  on  semi-log  paper,  Curve  A, 
it  appeared  that  pollen  removal  for  the  indicated  filters 
followed  the  logarithmic-penetration  law  as  applied  to  the 
collection  of  uniformly  sized  particles. 

Results  from  Other  Filter  Tests 

Table  2  shows  test  results  for  twelve  glass  fiber  filters 
which  w’ere  produced  by  Manufacturer  A  for  the  pur¬ 
pose  of  decreasing  filter  resistance  while  maintaining  the 


TABLE  3— RAGWEED  POLLEN  FILTRATION 

Glass  Fiber  Types — Four  Manufacturers 

Filter* 
Thickness 
(Nominal) 
and  Number 

Manufacturer 

Fiber 

Packing 

Density 

Ib/ff 

Fiber 

Diameter 

Microns 

Resistance 

Inches 

Water 

1  Count 
Efficiency 
Per  Cent 

Pene¬ 

tration 

Per  Cent 

26  2-Inch 

B 

0.37 

30-50  oiled 

0.095 

61 

39 

27  2-inch 

B 

0.37 

30-50  oiled 

0.095 

68 

32 

28  2-inch 

B 

0.37 

30-50  oiled 

0.095 

70 

30 

29  'A-inch 

C 

0.51 

40  )  heavily 

0.07 

53 

47 

30  •A-inch 

C 

0.51 

40  j  oiled 

0.07 

47 

53 

31  l-inch 

C 

0.33 

40  )  lightly 

0.14 

52 

48 

32  l-inch 

C 

0.33 

40  )  oiled 

0.14 

25 

75 

33  2-inch 

C 

0.21 

40  1  lightly 

0.19 

61 

39 

34  2-inch 

C 

0.21 

40  )  oiled 

0.19 

47 

53 

35  l-inch 

D 

0.53 

35  }  heavily 

0.15 

68 

32 

36  l-inch 

D 

0.53 

35  )  oiled 

0.15 

71 

29 

37  l-Inch 

E 

0.46 

40-50  )  moderately  0.19 

52 

48 

38  l-inch 

E 

0.46 

40-50  j  oiled 

0.18 

41 

59 

39  2-Inch 

E 

0.37 

40-50  )  lightly  0.22 

63 

37 

40  2-Inch 

E 

0.37 

40-50  3  oiled 

0.1 1 

23 

77 

•  Filter  capecity  =  800  cfm.  20-inch  X  20- 

Inch  frame. 
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same  efl&ciency  levels  reported  for  rigid  glass  media. 
Filter  frame  construction  was  identical  to  that  described 
for  the  rigid  fibers,  Table  1.  However,  a  finer,  flexible 
glass  fiber  (35-micron  diameter)  with  considerable  curl 
was  employed  as  the  filter  media.  Fibers  were  oriented 
predominantly  in  a  plane  transverse  to  the  direction  of 
air  flow.  With  this  design,  the  total  weight  of  fiber  in 
each  of  the  three  filter  sizes  was  not  directly  related  to 
the  nominal  thickness,  i.e.,  0.053,  0.077,  and  0.145  lb 
for  1,  and  2-inch  sizes,  respectively.  Corre^>onding 
packing  densities  based  upon  measured  thicknesses  (0.71, 
1.01  and  1.96  inch)  were  0.34,  0.35,  and  0.34  lb  per  cu  ft. 

The  logarithmic-penetration  law  applied  equally  well 
to  the  35-micron  diameter  fibers  as  indicated  by  Curve 
B,  Fig.  5.  The  collection  efficiency  of  the  flexible  media 
was  approximately  the  same  as  that  for  the  coarser,  rigid 
fibers,  i.e.  60  to  91%  in  contrast  to  50  to  91%  for  the 
latter.  Resistance,  however,  was  significantly  lower  for 
the  2-inch  unit,  0.077  versus  0.13  inch  water.  Since 
data  reported  in  Tables  1  and  2  are  based  upon  tests  on 
25  filters,  it  is  believed  that  indicated  efficiencies  and  re¬ 
sistances  are  reliable  measures  of  the  performance  of 
filters  produced  by  Manufacturer  A. 

Subsequent  data  for  similar  roughing  or  throwaway 
type  units  described  in  Table  3  involve  fewer  tests  on 
each  design  and  therefore  may  not  represent  typical  per¬ 
formance.  Filter  frames  and  support  construction  for 
all  units  listed  in  Table  3  were  essentially  the  same  as 
those  reported  for  the  filters  described  previously. 

Several  6-inch  x  6-inch  sections  of  filters  described  in 
Tables  1  to  3  were  photographed  against  a  diffused  light 
background.  Fig.  6,  to  permit  a  rough  comparison  of  fiber 
dispersion  characteristics. 

Filters  26  to  28,  Manufacturer  B  2-inch  thickness,  con¬ 
taining  30-50  micron  diameter  fibers,  were  fairly  con¬ 
sistent  in  performance,  61  to  70%  efficient.  The  basic 
difference  between  these  filters  and  the  previous  group 
( 14  to  25)  was  in  the  degree  of  fiber  dispersion.  Although 
individual  fiber  diameters  were  about  the  same,  the  effec¬ 
tive  collecting  surface  of  filters  26  to  28,  was  probably 
reduced  due  to  the  presence  of  many  unseparated  yarns. 

The  product  of  Manufacturer  C,  filters  29  through  34, 
indicated  inconsistencies  in  efficiency  for  nominal  1/4, 
1,  and  2-inch  models.  Although  the  I/2  inch  units,  filters 
29  and  30,  showed  about  the  same  collection  efficiencies, 
47-53%,  as  those  determined  for  competitive  products,  no 
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Fig.  5.  Ragweed  pollen  penetration  versus  total  fiber 
weight  for  nominal  I/2,  I  and  2-inch  filter  thicknesses 
(Manufacturer  A). 
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significant  improvement  was  noted  for  the  1-  and  2-inch 
thicknesses.  Inspection  of  this  group  of  filters  indicate<l 
that  the  ^  inch  units  were  extremely  oily  whereas  the  1 
and  2-inch  models  were  poorly  lubricated.  The  packing 
consisted  of  long  strands  of  resin-bonded  glass  fibers 
which  were  not  dispersed  uniformly  thus  producing 
many  thin  areas.  According  to  miscroscopic  sizing,  the 
mean  diameter  of  discrete  fibers  in  these  filters  was 
about  40  microns. 

Filters  35  and  36,  Manufacturer  D,  were  similar  to 
units  sold  by  Manufacturer  A  (flexible  medial)  and 
Manufacturer  B  insofar  as  the  fiber  diameter  and  its 
degree  Df  curl  were  concerned.  Although  collection  effi¬ 
ciencies,  68-71%,  were  only  slightly  lower  than  those 
for  the  1  inch  units  of  Manufacturer  A,  (18  through  21) 
the  resistance  was  considerably  higher,  0.15  versus  0.07 
inch  water.  Fiber  surfaces  were  very  oily  in  comparison 
to  many  of  the  other  filters. 

Filters  37  through  40,  Manufacturer  E,  contained  fiber 
packing  that  was  in  large  part  present  as  twisted  yarns 
which  reduced  effective  collecting  area.  Bas<Hl  upon  fil)er 
diameter,  40-50  microns,  and  relatively  high  pressure 
loss,  0.19  to  0.22  inch  water,  collection  efficiencies  for  1 
inch  and  2  inch  thicknesses  were  poor  in  comparist)n 
with  those  of  the  other  filters.  Efficiencies  for  the  2-inch 
thickness  were  inconsistent,  23  and  63%,  and  not  much 
higher  than  those  determined  for  the  1  inch  unit,  41  and 
52%.  The  latter  appeared  to  have  a  heavier  oil  coating. 


TABLE  4— RAGWEED  POLLEN 

Metal  Screen  or  Ribbon  Types  (Viscous)  — 

FILTRATION 

Three  Manufacturers 

Filter* 

Wire* 

1  Wire 

Thickness 

Packing 

Resistance, 

Count 

Pene- 

( Nominal) 

Density 

Diameter, 

Inches 

Efficiency, 

tration. 

and  Number 

Manufacturer 

1 

Ib/cu  ft 

Microns 

Water 

j  Per  Cent 

Per  Cent 

41  2-Inch 

B 

14.5 

280 

0.1 1 

97 

3 

42  2-Inch 

B 

14.5 

280 

0.10 

96 

4 

43  2-Inch 

F 

13.0 

280 

0.10 

95 

5 

44  2-inch 

F 

13.0 

280 

0.10 

98 

2 

45  2-Inch 

G 

Aluml 

num 

0.12 

93 

7 

46  2-inch 

G 

Ribbon 

0.13 

95 

5 

47  2-inch 

G 

0.12 

94 

6 

*  Filter  capacity  —  1,200  cfm,  20-inch  X  20-inch  frame. 

’  Screening  oiled  by  dipping  and  centrifuging. 
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Fig.  6.  Sections  of  filters  de¬ 
scribed  in  Tables  I  to  3,  pho¬ 
tographed  against  a  diffused 
light  background. 


Table  4  summarizes  tests  on  heavy  duty  washable  ty|)e 
roughing  Alters  commonly  referred  to  as  viscous  filters. 
Units  41  through  44,  representing  two  manufacturers’ 
products,  were  similar  Imth  in  construction  features  and 
j)erformance.  Both  devices  consisted  of  layers  of  pleated 
wire  screen  packed  within  nominal  20  x  20  x  2-inch 
metal  frames.  These  filters  were  lubricated  by  oil  dip¬ 
ping  and  allowed  to  drain  24  hours  prior  to  efficiency 
tests.  Collection  efficiency  was  higher,  95  to  98/f,  and 
the  resistance  only  slightly  higher,  0.11  inch  water  than 
that  determined  for  the  glass  filler  filters  showing  the  best 
over-all  performance.  In  addition,  the  air  handling  ca¬ 
pacity,  1200  cfm.  was  considerably  more  than  that  for 
the  8(H)  cfm  glass  filler  types.  The  cost  of  these  filters, 
however,  is  about  8  to  10  times  more  than  that  for  the 
glass  filler  throwaway  types. 

Filters  45  through  47  represent  a  design  commonly  re¬ 
ferred  to  as  a  grease  filter.  It  consisted  of  twisted,  oil 
coated  aluminum  ribbon  packed  within  a  lightweight 
aluminum  frame,  20  x  20  x  2-inch.  The  three,  2-inch 


units  tested  showed  consistently  high  efficiencies,  93  to 
95%,  for  a  moderate  resistance,  0.12  inch  water  (1200 
cfm ) . 

Pollen  tests  on  a  group  of  dust  collectors,  which  can 
lie  classified  as  moderate  to  high  efficiency  pre-cleaners, 
based  upon  general  performance  tests  conducted  by  this 
laboratory,  are  reported  in  Table  5. 

Collector  48  consists  of  a  metal  frame  cell  (single  or 
multiple  units)  containing  several  pleats  of  felted,  oil 
treated  pajier,  the  performance  of  which  is  enhanced  by 
impressing  a  12  kv,  dc  voltage  across  the  fiber  surfaces. 
Tests  with  and  without  applied  voltage  showed  better  than 
99.9%  pollen  removal.  Another  product  of  Manufacturer 
H,  collector  49,  employs  the  same  electrification  technique 
hut  in  the  place  of  the  cellulose  media  uses  a  tightly 
pleated  glass  fiber  paper,  17  micron  fiber  diameter.  Front 
and  rear  faces  of  the  filter  unit  make  contact  with  high 
voltage  and  ground  electrodes,  respectively.  A  metallized 

(Concluded  on  jxip;e  128) 


TABLE 

5— FILTER 

PERFORMANCE  IN  REMOVING  AIR 

BORNE  RAGWEED 

POLLEN.  ELECTROSTATICALLY  CHARGED  MEDIA 

Description 

1 

'  Resistance 

Count 

Pene- 

Collector 

I  Manu- 

Media  and 

Electrostatic 

at  1000  cfm 

Efficiency, 

tration. 

Number 

1  facturer 

Arrangement 

Mechanism 

Inches  Water 

Per  Cent 

Per  Cent 

48 

B  1 

Pleated,  felted 

1 2  KV,  DC  across 

0.13 

99.9 

0.1 

i 

cellulose,  oil 
•treated 

media 

48a 

J 

No  voltage 

0.13 

99.9 

" 

49 

B  1  Pleated  glass 

12  KV,  DC  across 

0.13 

99.3 

0.7 

paper,  1 7  fi 
■fibers,  jack- 

media 

49a 

B 

straw  arrange¬ 
ment 

No  voltage 

0.13 

97.0 

3.0 

50 

H 

Low  voltage, 

8  KV  ionizer 

<0.1 

100 

0 

2-stage, 

•electrostatic 

6  KV  plates 

I  precipitator 
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COPPER  AND  BRASS  TUBE  TERMINOLOGY 


Automotive  and  General  Service  Tube — Seamless  ropper 
tube  of  small  diameter  conforming  to  the  standard  series 
of  sizes  commercially  known  as  automotive  and  general 
service  tube.  It  is  furnished  in  soft  temper  and  intended 
for  use  in  gas  and  oil  lines  of  automobiles  and  machines, 
and  for  field  repairs  and  alterations. 

Bimetal  Tube  (Duplex) — finished  tube  consisting  of 
two  different  metal  tubes  mechanically  bonded  together 
by  drawing  one  inside  the  other. 

Bourdon  Gage  Tube  —  Seamless  tube  of  uniform  wall 
thickness  and  special  (usually  oval)  cross-section,  produced 
to  special  dimensional  tolerances  and  special  temper  for 
use  as  a  pressure  actuated  measuring  device,  as  in  a 
Kourdon  gage. 

Brazed  Tube — Tube  made  from  sheet  or  strip  by  forming 
and  brazing. 

Butt  Seam  Tube — See  Open  Seam  Tube. 

Capillary  Tube — Tube  of  small  inside  diameter  with  high¬ 
est  quality  of  inside  surface  and  to  close  diameter  toler¬ 
ances.  It  is  subject  to  special  tests  to  insure  precision  and 
uniformity  of  bore  and  is  specially  cleaned  and  packed. 

Condenser  Tube — See  Heat  Exchanger  Tube. 

Copper  Drainage  Tube  (DWV)  —  Seamless  copper  tube 
conforming  to  the  particular  dimensions  commercially 
known  as  Copper  Drainage  Tube  (DWV).  It  is  intended 
for  above  ground  use  only,  for  soil,  waste,  vent,  and  other 
non-pressure  applications. 

Copper  Service  Tube — Ihmdahle  copper  water  tube  for 
underground  water  service.  See  Copper  Water  Tube. 

Copper  Water  Tube — Seamless  copper  tube  conforming  to 
the  particular  dimensions  commercially  known  as  Copper 
Water  Tube  and  designated  as  Type  “K”,  “L”,  and  “M”. 

Embossed  Tube — Tube,  the  outside  surface  of  which  has 
been  ornamented  by  means  of  rolling  with  a  design  in 
relief,  regularly  repeated  in  a  longitudinal  direction. 

Finned  Tube — Tube  having  a  series  of  metallic  ribs  on 
the  outside  or  inside  surface  either  parallel  to  the  longi¬ 
tudinal  axis  or  circumferentially  extended  from  the  tube  to 
increase  the  effective  surface  area  for  heat  transfer  appli¬ 
cations.  The  fins  may  be  nieehanically  applied,  drawn,  or 
integrally  extruded  from  the  tube  wall. 

Fluted  Tube — Tube  of  nominally  uniform  wall  thickness, 
having  regular  longitudinal  concave  corrugations,  with 
sharp  cusps  between  corrugations. 


Fluted  Outside  and  Plain  Inside  Tube — Tube  having  fluted 
outside  periphery  and  plain  inside  periphery. 

Heat  Exchanger  Tube — Tube  manufactured  to  special  re¬ 
quirements  as  to  dimentional  tolerances,  finish,  and  temper 
for  use  in  condensers  and  other  heat  exchangers. 

Lip  Tube — Tube  of  generally  circular  cross-section  with 
nominally  uniform  wall  thickness  having  one  hollow  or 
solid  protuberance  or  lip  parallel  with  the  longitudinal  axis, 
intended  for  use  in  heat  exchangers,  particularly  in  the 
dairy  industry. 

Lock  Seam  Tube — Tube  made  from  sheet  or  strip,  with 
a  longitudinal,  mechanically  locked  seam. 

Oil  Burner  Tube — Small  diameter  seamless  copper  tube  of 
soft  temper  in  coils  intended  for  use  in  oil  burner  in¬ 
stallations. 

Open  Seam  Tube — A  shape,  other  than  extruded  shape, 
of  generally  tubular  form  of  nominally  uniform  wall 
thickness  but  having  a  longitudinal  unjointed  seam  or 
gap  of  width  not  greater  than  of  the  outside  diameter 
or  greatest  overall  dimension. 

Pipe — Seamless — Tube  conforming  to  the  particular  dimen¬ 
sions  commercially  known  as  Standard  Pipe  Sizes  (SPS) 
and  designated  as  Regular  and  Extra  Strong.  See  also 
Threadless  Pipe  (TP). 

Reeded  Outside — Plain  Inside  Tube — Tube  having  reeded 
outside  periphery  and  plain  insi<le  periphery. 

Reeded  Tube — Tube  of  nominally  uniform  wail  thickness 
having  regular  longitudinal  convex  corrugations,  either  with 
rounded  or  sharp  cusps  between  corrugations. 

Refrigeration  Service  Tube — .Seamless  copper  tube  in 
small  diameters  and  conforming  to  the  standard  series 
of  sizes  commercially  known  as  Refrigeration  .Service  Tube. 
It  is  furnished  in  coils  of  soft  temper  with  special  inside 
cleanliness,  dehydrated,  with  the  ends  sealed  and  intended 
for  use  in  refrigeration  installations. 

Roped  Tube — Tube  of  nominally  uniform  wall  thickness, 
having  the  appearance  of  standard  rope. 

Rope-Fluted  Tube — Tube  of  nominally  uniform  wall  thick¬ 
ness.  both  fluted  and  roped. 

Rope-Reeded  Tube-  Tuiu'  of  nominally  uniform  wall  thick¬ 
ness,  both  reeded  and  ropc-cl. 

Seamless  Tube — Tube  produced  with  a  continuous 
periphery  at  all  stages  of  the  operation,  in  contrast  to 
“brazed”,  “welded”,  “open  seam”  and  “lock  seam”  tube. 
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COPPER  AND  BRASS  TUBE  TERMINOLOGY 


mercial  practice  seldom  approaches  the  maximum  theo¬ 
retically  possible  from  these  combined  factors.  Inasmuch 
as  tube  users  seldom  specify  a  tolerance  on  ID  at  any 
point,  no  schedule  is  established. 

Diameter  At  Any  Point — Outside — Outside  diameter  may 
be  measured  at  any  point  around  the  periphery.  The 
variation  of  outside  diameter  at  any  point  from  its  nominal 
may  be  the  result  of  two  entirely  independent  factors 
namely,  the  variation  of  the  average  OD  from  its  nominal 
and  the  departure  from  roundness.  However,  the  total  varia¬ 
tion  found  in  good  commercial  practice  seldom  approaches 
the  maximum  theoretically  possible  from  these  combined 
factors.  Inasmuch  as  tube  users  seldom  specify  a  tolerance 
on  OD  At  Any  Point,  no  schedule  is  established. 

Roundness — Roundness  implies  a  truly  circular  periphery 
of  the  inside  or  the  outside  surface.  Since  experience 
shows  the  degree  of  departure  from  roundness  is  the 
same  on  the  OD  and  the  ID,  but  is  more  readily  meas¬ 
ured  on  the  former,  it  is  customary  to  determine  departure 
from  roundness  of  the  OD,  even  when  the  tube  is  specified 
as  to  ID  only.  Out-of-roundness  is  determined  as  the 
total  difference  found  at  any  one  cross-section,  between 
the  individual  maximum  and  minimum  outside  diameters 
which  usually  occur  at  or  about  90°  to  each  other.  Round¬ 
ness  is  not  expressed  as  plus  and  minus.  Roundness  is  not 
to  be  confused  with  concentricity,  as  there  is  no  connection 
whatever  between  the  two. 

IT  all  Thickness — At  Any  Point — Wall  thickness  may  be 
measured  at  any  point  around  the  periphery.  The  variation 
of  the  wall  at  any  point  from  its  nominal  is  the  result  of 
two  entirely  independent  factors;  namely,  the  variation  of 
the  average  wall  from  its  nominal  and  eccentricity.  The  to¬ 
tal  variation  found  in  good  commercial  practice  seldom  ap¬ 
proaches  the  maximum  theoretically  possible  from  these 
combined  factors. 


Threadless  Pipe  (TP) — Seamless  copper  tube  of  standard 
pipe  outside  diameter  conforming  to  particular  dimensions 
commercially  known  as  Threadless  Pipe  (TP).  It  is  fur¬ 
nished  in  hard  temper,  straight  lengths  and  intended  for 
assembly  with  brazed  joints. 

Tubular  Shape — Tube  of  non-uniform  wall  thickness  or  of 
irregular  periphery  or  both. 

Twisted  Tube — Tube  of  symmetrical  cross-section  other 
than  round  having  nominally  uniform  wall  thickness  and 
which  has  been  twisted. 

IT  elded  Tube — Tube  made  from  sheet  or  strip,  with  a 
longitudinal  welded  joint. 


Tube  Measurement  Terms 

Concentricity  —  Concentricity  implies  coincidence  of  the 
centers  of  the  OD  and  ID.  As  a  practical  matter,  eccentricity 
is  conventionally  measured  as  the  difference  between  the 
maximum  wall  and  minimum  wall  determined  at  any  one 
cross-section.  Studies  of  commercial  tube  show  that  the 
eccentricity  increases  with  increase  of  both  nominal  wall 
and  nominal  OD. 

Diameter — Average  Inside — For  all  practical  purposes, 
average  ID  is  the  average,  at  only  one  cross-section,  of 
the  maximum  and  minimum  measured  diameters  usually 
found  at  or  very  close  to  90°  to  each  other.  Average  ID 
may  be  obtained  for  all  practical  purposes  by  subtracting 
twice  the  average  wall  thickness  from  the  Average  OD. 

The  great  majority  of  commercial  tubes  are  specified 
with  respect  to  OD  and  wall  with  no  direct  indication  of 
required  ID  or  tolerance  therefor. 

Diameter — Average  Outside — For  all  practical  purposes, 
average  OD  is  the  average,  at  any  one  cross-section,  of 
the  maximum  and  minimum  measured  diameters  usually 
found  at  or  very  close  to  90°  to  each  other. 

Studies  of  a  very  large  number  of  commercial  tubes 
made  by  a  number  of  producers  show  that  the  variation  of 
average  OD  from  its  nominal,  and  therefore  a  reasonable 
average  OD  tolerance,  is  entirely  independent  of  wall 
thickness.  For  instance,  average  OD  tolerance  should  be 
identically  the  same  for  a  tube  1  x  %  as  for  a  tube 
1  X  0.020  inch. 

Diameter  At  Any  Point  —  Inside  —  Inside  Diameter 
may  be  measured  at  any  point  around  the  periphery. 
The  variation  of  ID  at  any  point  from  its  nominal  is  the 
result  of  two  independent  factors:  variation  of  average 
inside  diameter  from  its  nominal  and  departure  from 
roundness.  However,  the  total  variation  found  in  good  com¬ 


Wall  Thickness — Average — For  all  practical  purposes, 
average  wall  thickness  is  the  average  at  any  one  cross- 
section,  of  the  maximum  and  minimum  wall  thickness, 
usually  found  at  or  very  close  to  180°  apart.  Studies  of 
commercial  tubes  show  variation  of  average  wall  thickness 
from  the  nominal  is  dependent  only  on  the  diameter  of  the 
tube,  and  practically  speaking,  independent  of  the  wall 
thickness  itself;  i.e.,  average  wall  thickness  tolerance  should 
be  the  same  for  a  tube  1  x  0.100  as  for  a  tube  1  x  0.020 
inch,  whereas  average  wall  thickness  tolerance  for  any 
2-inch  diameter  tube  must  be  greater  than  for  any  1-inch 
tube.  Inasmuch  as  tube  users  seldom  specify  a  tolerance  on 
average  wall,  no  schedule  is  established. 


The  foregoing  terminology  was  adapted  from  material 
compiled  by  The  Copper  and  Brass  Research  Association, 
New  York,  N.  Y. 
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Linf-free  garments  and  finger 
coverings  are  worn  during  in* 
spection  of  parts  for  bearing 
assemblies.  Area  for  this  criti¬ 
cal  operation  is  sealed  off  from 
non-critical  area. 


Environmental  Control  for 

Producing  Ball  Bearings 

WILLIAM  A.  LOUMAS  and  EDWARD  C.  SHEPARD 

District  Engineer  District  Mechanical  Engineer 

The  Austin  Company,  New  York,  N.  Y. 

Ventilation,  air  cleaning  and  refrigeration  systems  installed  at  plant  of  The  Barden 
Corp.,  Danbury,  Conn.,  manufacturers  of  ball  bearings,  to  provide  proper  air  conditions 
for  tolerance  control,  rust  prevention  on  bearings,  and  air  cleanliness. 


for  use  in  guided  missile  units,  aircraft  instruments  and 
many  other  industrial  and  scientific  applications  wherein 
deviation  from  dimensional  tolerances  would  be  magni¬ 
fied  many  thousand  fold. 

When  Barden  decided  it  was  necessary  to  build  a  new 
plant  for  the  production  of  these  items,  one  of  the  major 
problems  was  to  determine  the  design  criteria  for  this 
environment.  As  operations  to  be  carried  on  in  the  differ¬ 
ent  portions  of  the  plant  would  vary  widely,  it  was  logical 
to  assume  that  the  requirements  should  l>e  varied  to  suit 
the  particular  functions.  Conditions  in  the  various  areas 
described  separately  hereinafter  coincide  with  the  initial 
requirements  and  could  l)e  extended  to  upgrade  adjacent 
areas  as  required  by  future  needs  within  the  conce|)t  of 
the  original  design. 

Super-critical  Area 

The  super -critical  area,  wherein  hearings  are  finally 
cleaned,  tested  and  sealed  in  protective  inner  wrappings, 
covers  approximately  5,000  sq  ft  floor  area.  Prevention 
of  moisture  condensation  on  finally  finished  surfaces,  is 
necessary  to  avoid  rust.  A  maximum  degree  of  air 
cleanliness  is  requiretl. 

It  was  decided  that  80  deg  d.b.  F  and  40%  relative 
humidity  would  best  meet  the  first  requirement.  The  air 
cleaning  system,  an  integral  part  of  the  air  conditioning 
system,  consists  of  throw-away  type  fiberglas  filters  on  the 
suction  side  of  the  air  conditioning  unit  and  electrostatic 


¥  N  many  modern  industries,  the  increasing  requirement 
for  stringent  product  quality  control  has  resulted  in 
thorough  reexamination  of  all  of  the  production  facili¬ 
ties.  For  some  time  it  has  been  recognized  that  the  ac¬ 
curacy  of  even  the  most  precise  manufacturing  equip¬ 
ment  may  be  affected  by  its  environment.  The  Barden 
Corporation  manufactures  super  precision  hall  hearings 


Hot  water  generators,  air  compressors  and  auxiliaries 
installed  in  the  mechanical  equipment  room. 
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Mechanical  equipment  room  showing  sealed  chilled  water 
units,  condenser,  and  circulating  and  chilled  water  piping. 


filters  in  series  with  Cambridge  AI>solute  filters  on  the 
discharge  side  of  the  unit.  This  combination  was  de¬ 
signed  to  develop  an  efficiency  of  99%  and  0.3  micron 
particles  (a  micron  is  1  '25.000  of  an  inch).  The  last 
tw’o  filters,  h*catetl  on  the  dis«  harge  side  of  the  unit  and 
under  a  positive  pressure,  would  pre\'ent  infiltration  of 
dirt-laden  air  l)eyoiid  the  filters. 

Filtering  of  the  supply  air  was  only  one  facet  of  the 
environmental  control.  To  l)e  consistent,  the  other  com¬ 
ponents  in  the  building  were  designed  with  the  stringent 
cleanliness  requirements  in  mind.  All  partitions  were 
constructed  of  Masonite,  having  a  very  sm<K)th  surface. 
Sash  and  trim  were  especiallv  designed  so  that  there  were 
no  protruding  horizontal  surfa<‘es  where  dust  could  lodge. 
All  i>ther  details  were  analyzed  with  the  same  require¬ 
ments  in  mind. 

Personnel  entering  the  area  could  be  a  major  source  of 
dust  particles.  Therefore,  air  locks  with  air  baths  were 
provided.  They  were  designed  so  that  a  person  entering 
the  chanil)er  would  have  high  velocity  air  streams  directed 
on  him  at  three  different  levels  at  sufficiently  high  veloc¬ 
ity  to  dislodge  any  dust  from  clothing  or  shoes  and  dis¬ 
charge  it  into  a  dust  trap  l>elow  the  floor  level,  where 
an  adhesive  similar  to  the  coating  of  washable  type  air 
filters,  was  use<l  to  trap  the  dirt. 

The  remainder  of  the  super-critical  air  conditioning 
system  is  conventional  and  consists  of  a  factorv  built 
package  air  handling  unit,  cx>ntaining  fans,  heating  and 
cooling  coil  se<*tions  and  combination  filter  box  and  mix¬ 
ing  plenum.  The  distribution  system,  with  the  exception 
of  the  ele<‘trostatic  filters  and  al>solute  filters,  is  also  con¬ 
ventional  with  air  discharge  to  the  room  through  ceiling 
ty|)e  diffusers. 

Critical  Area 

In  the  critical  area,  which  covers  32.(KH)  square  feet, 
liearing  parts  are  given  final  inspection  after  the  ma¬ 
chining  operations  are  complete,  and  the  parts  are  then 
assembled  into  finished  l)earings.  In  the  interest  of  econ¬ 
omy,  it  was  decided  to  eliminate  the  use  of  su|)ply  duct- 
w'ork  wherever  possible  and,  in  its  place,  use  a  pressurized 
ceiling  plenum  chamber.  Air  was  then  supjdied  through 


ceiling  diffusers,  each  connected  to  a  reheat  coil  by  a 
short  section  of  ductwork.  The  plenum  chamber  is  main¬ 
tained  at  a  pressure  of  0.16  inch  water  gage  alM)ve  the 
area  served,  which  in  turn  is  maintained  at  a  slightly 
higher  pressure  than  the  adjacent  manufacturing  area. 
As  this  area  is  also  maintained  at  80  deg  d.b.  and  40% 
r.h.  it  is  necessary  to  sub-cool  the  supply  air  and  then  re¬ 
heat  it  to  obtain  humidity  control.  The  reheat  is  pro¬ 
vided  by  heaters  at  each  diffuser.  The  heating  medium  is 
240  deg  hot  water  and  is  available  both  summer  and 
winter.  The  solar  load  on  the  roof  provides  an  appreci¬ 
able  part  of  the  reheat  on  warm  summer  days  and.  in  or¬ 
der  to  take  advantage  of  this,  only  %  inch  thick  fiber- 
glas  roof  insulation  was  used.  On  cloudy  days,  how¬ 
ever,  the  greater  portion  of  reheat  is  provided  by  tbe 
coils.  The  plenum  chaml)er  supply  system  resulted  in 
considerable  saving  in  du<‘twork  and  also  resulted  in  great 
flexibility’  as  variation  in  partition  locations  can  be  made 
quite  easily.  Some  of  the  savings  in  duct  work  were  off¬ 
set  by  the  additional  cost  of  providing  an  air-tight  ceil¬ 
ing,  which  required  caulking  around  any  hangers  or 
other  items  penetrating  the  ceiling.  Another  by-product 
of  this  design  on  the  plus  side  is  that  the  ceiling  acts  as 
either  a  radiant  cording  or  heating  panel,  depending  up¬ 
on  the  temperature  relationship  between  the  plenum  and 
the  room. 

Machine  Shop  Area 

About  45.000  sq  ft  floor  area  are  used  for  the  machine 
shop,  A  study  of  this  area  indicated  that  it  would  be  un¬ 
economic  to  provide  a  complete  air  conditioning  system 
for  this  operation  and  after  evaluating  various  methods 
of  providing  ventilation,  it  was  decided  that  a  partial  air 
conditioning  or  cooling  system  would  provide  a  greater 
number  of  comfortable  working  hours  per  year  than 
straight  ventilation.  The  partial  cooling  system  provides 
a  percentage  of  the  vcdume  required  for  a  complete  sys¬ 
tem  and  also  utilizes  a  percentage  of  the  refrigeration 
tonnage  ret^uired  b)r  a  complete  system.  In  the  future, 
if  it  is  desired  to  install  a  complete  air  conditioning  sys¬ 
tem,  it  w  ill  only  l)e  necessary  to  supplement  the  existing 
units  with  additional  similar  units  and  not  scrap  any 
of  the  original  installation. 

Refrigeration  Machines 

Chilled  water  is  supplied  to  the  various  air  condition¬ 
ing  units  by  two  hermetically  sealed  centrifugal  chilled 
water  machines,  each  having  a  capacity  of  175  tons  of 
refrigeration. 


Installation  of  plenum  chamber  with  supply  duct  assembly 
and  sub-master  thermostat  to  control  the  leaving-air 
temperature. 
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Estimating  the  Cost  of 


Boiler  Plant  Operation 
For  a  Small  Hospital 

EUGENE  J.  PETERS 

Albert  E.  Peters  Associates,  Scranton,  Pa. 


The  problem  of  designing  a  new  boiler  plant  for  an  exist¬ 
ing  hospital  creates,  for  the  consulting  engineer,  many 
interesting  problems  both  in  engineering  and  economics. 
In  the  process  of  making  an  estimate  of  annual  operating 
costs  for  such  a  project,  this  office  developed  three 
formulas  which  can  be  applied  to  hospitals,  schools,  and 
similar  institutions  using  steam  for  heating  and  processing. 


PLANS  for  new  or  remodeled  medium-sized  boiler 

plants  frequently  require  an  accurate  cost  estimate  by 
the  design  engineer.  This  is  especially  important  to  the 
management  of  tax-supported  and  non-profit  institutional 
operations.  Recently,  this  office  was  required  to  design 
a  new  boiler  plant  for  the  Moses-Taylor  Hospital  in  Scran¬ 
ton,  Pa.  In  the  process  of  making  an  accurate  estimate 
of  annual  operating  costs,  three  formulas  were  developed 
which  can  l)e  applied  to  hospitals,  schools  and  similar 
institutions  using  steam  for  heating  and  processing. 

These  formulas  are:  (1)  Annual  cost  of  heating  fuel. 
(2)  Annual  cost  of  process  fuel,  and  (3)  Total  annual 
operating  cost.  Such  an  economic  determination  also 
served  to  corroborate  final  recommendations  of  the  vari¬ 
ous  components  and  combinations  to  he  used. 

I.  Annual  Cost  of  Heating  Fuel 

Any  equation  used  for  estimating  heating  fuel  con¬ 
sumption  must  provide  for  the  use  of  variables  which 
can  he  accurately  forecast  as  well  as  known  constants. 
It  must  take  into  consideration  the  following: 

1.  Heating  load — expressed  as  EDR  radiation  or 
boiler  horsepower  equivalent. 

2.  Heating  value  and  efficiency  of  the  fuels  l>eing  con¬ 
sidered. 

3.  Unit  cost  of  fuel — per  ton,  per  gallon,  per  cubic 
foot. 

4.  Average  numl>er  of  degree  days  and  design  tempera¬ 
ture. 

5.  Minimum  temperature  recorded  for  the  area. 

Heating  values  of  such  fuels  as  anthracite,  residual  oil 
and  natural  gas  are  well  established.  In  the  matter  of 
fuel  utilization  efficiency,  experience  has  developed  the 
following: 

Fuel  Percent  Efficiency 

Anthracite  stoker-fired  .  70 

Residual  oil  .  78 

Natural  gas  .  80 


The  heating  load  as  determined  by  our  survey  was 
18,192  sq  ft  EDR  steam  radiation  or  130.7  boiler  horse¬ 
power. 

The  annual  cost  of  heating  fuel  can  he  expressed  by 
the  formula: 


where: 


24<Q1) 

CH  = - - - 

1,0(K),0(K)  (tr  -  t„) 


CH  =  annual  cost  of  heating  fuel, 
c  —  cost  per  million  Btu  out})ut. 

Q  —  Btu  per  hr  for  design  maximum  day. 
t,  =  inside  temperature  (deg  E)  for  design  maxi¬ 
mum  day. 

to  =  outside  temperature  (deg  F)  for  design  max¬ 
imum  day. 

D  =  degree-days  based  on  a  |)eriod  of  ime  year. 


The  value  for  c  for  No.  1  Buckwheat  anthracite  stoker- 
fired  w'as  determined  as  follows:  Useful  heat  per  ton  = 
heating  value  per  ton  X  percent  efficiency.  Exj)erience 
with  this  fuel  in  automatic  equipment  gives  the  following: 

Heating  value  —  13.2(M)  (Btu  per  Ihl  X  2(M)0  (Ih  jK*r 
ton) 

Efficiency  =  70% 

Cost  jwr  ton  =  S9.00 

Useful  heat  |>er  ton  =  13.220  X  20(K)  X  .iO 
^  18.S(K).(M)0Btu 


S9.(K)  X  1,(K)0,(KH) 

Cost  per  million  Btu  = - =  S0.45!0 

18.5 

Therefore,  with  6017  <legrt“e  days  for  Scranton.  I’a„ 

CH  = 

21  X  SO.  186  X  130.7  X  331410  (Btu  per  In.-hp)  X  (Ml 


1,000,000  [70  -  (-5)1 


=  .HlOO 
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2.  Annual  Cost  of  Process  Fuel 

The  new  holler  |^ant  is  to  furnish  process  steam  at 
approximately  120  psi  saturated  for  the  following  facili¬ 
ties: 


Unit 

Laundry  including  hot  water 
Central  supply  sterilization  . 
Operating  room  sterilizers  .  , 

Main  kitchen  . 

Nurses'  dining  room  . . 


Load-Lb  Steam  per  Hr 

.  2652.0 

.  170.0 

.  275.0 

.  1207.5 

.  448.5 


Total  process  load  .  4753.0 

Boiler  horsepower  equivalent .  146.4 


The  annual  cost  of  process  fuel  may  be  expressed  by  the 
following  formula: 


where : 


8760  cUQavg. 

CP  =  - 

1,000,000 


CP  =  Annual  cost  of  process  fuel 
c  =  Cost  per  million  Btu  output 
U  =  Use  factor  =  70% 

The  value  of  Q  average  was  determined  as  follows: 


Q  avg.  =  Qu  X  K 

where : 

Temperature  difference-average  day  50 

Temperature  difference-design  day  70 

Qu  =  1.2  (Q  X  .80) 

=  1.2  (146.4  X  33480  X  .80) 
c  =  $0,486  per  million  Btu  for  No.  1  Buckwheat 


Then,  by  sul>stitution  in  the  formula: 


CP  =  $11,200 


3.  Total  Annual  Operating  Cost 

Fuel  cost  alone  is  not,  of  course,  a  true  index  of  cost 
unless  it  includes  several  other  important  items.  The 
estimate  for  the  Moses-Taylor  plant  included  such  items 
as  labor,  maintenance  and  repairs,  and  electric  power. 


Total  Yearly 

Item  Utilization  Cost 

Heating  fuel  .  $  4.100 

Process  fuel  .  II  ,200 

Labor  .  2,000 

Repairs  and  replacement  parts  .  500 

Electrical  power  .  900 


Total  .  $18,700 


Total  annual  operating  cost  is  important  to  hospital 
management  if  they  are  to  be  prepared  to  meet  expenses 
which  may  occur  on  a  somewhat  irregular  basis.  The 
major  item  here  is  that  of  amortization  and  depreciation 
of  the  boiler  plant  components.  Since  the  normal  life 
exp<x'tancy  of  these  units  is  a  variable,  the  equipment  was 
first  classified  into  the  following  categories:  30-year,  15- 
year  and  5-year  life.  For  the  anthracite  stoker-fired  plant 
which  was  ultimately  selected,  these  classifications  were 
used  with  the  preliminary  equipment  cost  estimates. 

Total  annual  operating  cost  was  then  determined  as 
shown  in  next  column. 


Generally : 

Total  Annual  Operating  (}ost  =  Depreciation  +  Average 
Interest  +  Utilization  Cost 

Specifically: 

(P.  — Lt)  i  (N  +  1) 

A.C.  = - -f  (P  — L)  X-X - +LXi 

N  2  N 

For  30-year  items 

1  (N  +  1) 

+  (P  — L)  X  -  X - 1-  L  X  i 

2  N 

For  15-year  items 

1  (N  +  1) 

+  (P  -  L)  X  -  X - +  L  X  i 

2  N 

For  5-year  items 

+  Utilization  Cost 


where: 


A.C.  =  Total  annual  operating  cost 
Pt  =  Total  cost  for  30-year  period 
Lt  =  Salvage  value  (10%  Pt) 

N  =  Number  of  years  of  equipment  life 
i  =  Interest  rate  =  5% 

P  =  Initial  cost  for  specific  period 
L  =  Salvage  value  (10%  P) 


In  the  group  of  30-year  life  expectancy  are  such  items 
as  boilers,  soot  blowers,  boiler  feed  pumps,  feed  water 
treatment  equipment,  traps,  valves  and  combustion  con¬ 
trols. 

Items  in  the  15-year  group  include  stokers,  coal  and 
ash  handling  equipment  and  stack  improvements. 

Finally,  in  the  5-year  group  are  boiler  breeching,  boiler 
base  and  insulation. 

For  the  stoker-fired  plant,  the  group  totals  are: 

30-year  life  expectancy  $101,850 

15-year  life  expectancy  17,300 

5-year  life  exj)ectancy  5,700 

Total  cost  over  the  30-year  period  equals  $101,850  -1- 
2(17.300)  +  6(5,700)  or  $170,650. 

Therefore,  by  substitution: 

A.C.  =  $7,997  For  30-year  items 
-I-  ,502  For  15-year  items 

+  182  For  5-year  items 

+  18,700  Utilization  Cost 


$27,381 


Total  annual  operating  costs  for  stoker-fired  Buck¬ 
wheat  anthracite  were  below  the  estimated  costs  for  other 
fuels  considered. 

The  application  of  these  economic  evaluation  formulas 
has  been  found  to  be  very  valuable  in  engineer-client 
relationships  for  this  office.  School  boards,  hospital 
trustees,  and  many  similar  public  bodies  can  understand 
how  fuels,  equipment,  and  components  are  selected  for 
lowest  annual  cost. 
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GAS  METER  HOOKUPS  FOR  GARAGES 


Minimum  requirements  for  gas 
service  installation  in  garages 
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Drawings  on  This  and  Next  Page,  Courtesy  of 
Long  Island  Lighting  Co.,  Mineola,  N.  Y. 
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GAS  SERVICE  INSTALLATION  DETAILS 
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MEASUREMENTS  BETWEEN  L-t  '  1  MEASUREMENTS  BETWEEN 


AIR  CONDITIONING  HEATING  AND  VENTIIATING’S 

BUILDING  TYPE  SECTION 


Air  Conditioning  Bowling  Centers 

EUGENE  L  .VALERI9 

Application  Engineer,  Unitary  Equipment  Division,  Carrier  Corp., 

Syracuse,  N.  Y. 


At  one  time  bowling  was  a  limited  cool  weather  sport.  Air  conditioning  has 
increased  the  number  of  months  that  this  recreation  is  enjoyed;  added  interest 
in  bowling  has  resulted  in  more  alleys  and  the  development  of  alleys  into  recrea¬ 
tion  centers.  This  is  an  extensive  article  for  the  engineer  who  wants  information 
on  how  to  air  condition  bowling  centers,  the  systems  that  may  be  considered,  and 
factors  that  govern  their  selection. 


I  even  the  casual  observer,  it  is  readily  apparent  that 

bowling  has  been  steadily  increasing  in  popularity 
with  each  passing  vear.  Bowling  centers,  both  large  and 
small,  have  sprung  up  all  over  the  country  to  serve  the 
approximately  25  million  })eople  who  are  devotees  of 
the  sport.  Figures  from  the  Bowling  Proprietors’  As¬ 
sociation  of  America  sht)W  the  trend.  In  194B  there  were 
5,7(X)  establishments  with  46.000  lanes;  in  1050  there 
were  7,000  establishments  with  77,0(K)  lanes.  These  sta¬ 
tistics.  indicating  a  67%  increase,  cover  only  alleys  sanc¬ 
tioned  by  the  American  Bowling  Congress  for  competi¬ 
tion  play.  There  are  about  13.000  bowling  establishments 
operating  today,  and  a  leading  manufacturer  of  bowling 
alley  equipment  states  that  kegling  will  become  a  billion- 
dollar  business  for  the  first  time  during  the  1058-1050 
season.  This  estimate  includes  Intwling  fees.  |)ersonal 
equipment,  and  investments  hy  the  proprietors. 

Factors  Affecting  Design 

M«»st  new  bowling  centers  being  built  today  include  air 
conditioning:  existing  bowling  centers  are  modernizing 
by  installing  summer  cooling  to  meet  the  competition  of 
newer  lanes.  A  short  time  ago,  it  was  common  for 
bowling  centers  to  close  for  the  summer,  but  with  air 
conditioning,  the  bowling  center  owner  can  operate  at 
a  profit  during  the  hot  summer  months.  The  comfort 
provided  by  a  gocKl  air  conditioning  system  also  en¬ 
courages  patrons  to  remain  in  the  t^stablishment  for  food 
and  refreshments,  further  increasing  the  profits  from 
the  lM>wling  alley. 

Air  conditicMiing  of  bowling  alleys  pijswmts  no  un¬ 
usual  problems,  but  there  are  several  factors  which 
should  be  kept  in  mind  when  designing  a  system  to  pro¬ 


vide  optimum  c<mifort.  They  are: 

1.  High  concentration  of  [wople. 

2.  Ke(]uirement  for  a  high  ventilation  rate. 

3.  Desirability  of  zoning  spaces  other  than  the  bowling 
and  spectator  area. 

Bowling  alleys  are  treated  much  like  “s|>ot  cending” 
applications  in  that  only  the  space  <HTupie<l  by  the 
bowlers  and  spectators  is  conditioned.  The  heavy  con¬ 
centration  of  |)eople  in  this  portion  of  the  building  lo¬ 
calizes  the  load.  s<)  that  much  of  the  total  space  within 
the  building  netnl  not  l>e  cooled.  Hie  cooling  load  in  this 
area  is  substantial  with  both  high  .sensible  and  high 
latent  heat  gains,  and  for  this  reas(m  many  bowling  alley 
jobs  do  not  fall  readily  into  what  is  termwl  the  small 
commercial  class. 

Be«'ause  of  athletic  activity  and  heavy  smokitig  normally 
ass<K-iated  with  the  sport,  a  high  ventilation  rate  is  neces¬ 
sary  to  maintain  air  freshness,  (axtling  and  dehumiilifi- 
cation  of  ventilation  air  im|M>ses  an  appre<-iable  load  on 
the  system. 

Most  me<lium-size  and  larger  bowling  centers  include 
a  restaurant  and  bar,  locker  rooms,  ollices.  and  sometimes 
even  a  nursery.  Such  spaces  dest'rve  s|Hx  ial  attention 
when  designing  anythitig  but  a  minimum  system.  Sepa¬ 
rating  such  special-purpose  rooms  fr(»m  the  bowling  area 
by  zoning  ter  hniques  is  abvays  <lt^sirable. 

Estimation  of  Cooling  Load 

The  cooling  load  (‘stitnate.  y\hilc  it  is  important  and 
necc'ssary  for  the  intelligent  design  of  a  system,  will  be 
covered  only  as  is  necessary  to  highlight  those  details 
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BUILDING  TYPE  SECTION 


Modern  bowling  centers,  with  many  alleys,  are  serving  the  devotees  of  this  sport. 


peculiar  to  bowling  centers.  Primary  emphasis  will  be 
placed  on  cooling  requirements  for  the  bowling  and  spec¬ 
tator  area,  while  other  spaces,  such  as  the  restaurant  and 
offices,  will  not  be  considered  in  detail.  For  a  quality 
job,  these  spaces  normally  should  be  zoned,  and  sepa¬ 
rate  cooling  load  calculations  should  be  made  for  each 
zone.  It  may  also  be  advantageous  to  zone  for  year-round 
operation,  where  one  system  will  heat  the  restaurant, 
offices,  and  hx^ker  rooms,  and  the  other  system  will  cool 
the  bowlers.  Zoning  will  be  discussed  in  more  detail. 

Savings  in  Design 

Outside  design  conditions  for  all  localities  have  been 
well-established  by  the  American  Society  of  Heating  and 
Air  Conditioning  Engineers.  The  design  dry  bulb  and 
wet  bulb  temperatures  are  those  which  normally  occur  at 
3  pm  (sun  time)  on  a  design  day  during  July.  How¬ 
ever,  the  cooling  requirements  for  bowling  centers  are 
usually  greatest  between  7  and  9  pm  when  most  of  the 
bowlers  are  present.  The  outside  air  is  cooler  at  this 
time,  but  the  moisture  content  usually  has  not  changed 
appreciably.  Unless  the  proprietor  indicates  his  desire 
to  provide  perfect  comfort  for  a  full  house  on  a  hot  July 
aftern(M>n,  the  cooling  load  estimate  may  be  based  on  out¬ 
side  design  temperatures  corrected  for  8  pm.  The 
amount  of  correction  depends  on  the  average  daily  dry- 
bulb  temperature  range  for  the  locality,  and  appropriate 
data  should  be  consulted.  As  an  example,  in  Omaha, 


TABLE 

1— HEAT  GAIN  DUE  TO  BOWLERS 

Activity 

1  Heat  Gain  per  Person,  Btu 

per  hr 

1  Sensible  | 

Latent 

Bowling  . 

.  485 

965 

Standing  . 

.  220 

280 

Sitting  . 

.  216 

185 

Neb.,  the  outside  summer  design  conditions  are  95  F  db 
and  78  F  wb,  with  an  average  daily  dry -bulb  range  of 
20  deg  F.  Correcting  these  conditions  for  8  pm  clock 
time  (7  pm  sun  time  with  daylight  saving),  the  propier 
design  conditions  to  use  in  the  load  estimate  would  be 
90  deg  db  and  76.5  deg  wb. 

Optimum  inside  design  conditions  for  the  bowling  and 
spectator  area  are  somew'hat  difficult  to  pinpoint.  Com¬ 
mercial  practice  suggests  maximum  design  conditions  of 
80  deg  db  and  50%  relative  humidity,  but  for  a  deluxe 
job,  design  conditions  of  76  deg  db  and  55%  rh  could 
be  used.  Because  bowling  centers  have  high  latent  heat 
gains,  the  choice  of  a  low  db  and  high  rh  design  condi¬ 
tion  will  usually  result  in  an  economical  equipment  selec¬ 
tion  with  little  compromise  of  comfort.  Effective  tem¬ 
perature  should  be  between  69  and  73  deg.  Generally, 
an  inside  design  condition  of  78  deg  db  and  60%  rh  is 
suggested  as  a  starting  point  for  the  load  calculation. 

The  cooling  load  due  to  the  people  present  in  the  space 
is  appreciable,  for  in  addition  to  the  five  bowlers  on  each 
alley  during  team  play,  spectators  are  usually  seated 
behind  the  bowlers’  benches.  The  proprietor  may  be 
able  to  estimate  the  average  number  of  spectators  norm¬ 
ally  present,  but  in  lieu  of  reliable  figures,  use  eight  per¬ 
sons  per  alley  for  load  calculations.  Do  not  apply  the 
same  heat  gain  factor  for  each  of  the  eight  people.  Table 
1  gives  heat  gain  due  to  people  in  a  bowling  alley  at  a 
temperature  of  78  deg  db,  and  may  be  used  as  a  guide. 
This  table  assumes  that  for  each  alley  one  person  will  be 
bowling,  one  standing  and  six  sitting. 

Because  of  heavy  smoking  and  considerable  activity, 
substantial  quantities  of  outside  air  must  be  introduced 
into  the  space  to  combat  smoke  haze  and  odors.  The 
absolute  minimum  of  15  cfm  per  {lerson  is  not  recom¬ 
mended.  A  ventilation  air  quantity  of  20  cfm  per  person 
is  desirable;  25  cfm  per  person  for  deluxe  jobs. 
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Under  typical  conditions  adjusted  for  evening  hours, 
each  1,000  cfm  of  ventilation  air  drawn  into  a  bowling 
center  from  the  outside,  requires  two  tons  or  more  of 
refrigeration  for  cooling  and  dehumidification.  It  may 
be  definitely  advantageous,  especially  in  localities  with 
high  outside  design  temperatures,  to  place  activated  car¬ 
bon  or  electrostatic  filters  in  the  system  to  reduce  the 
amount  of  outside  air  needed.  Electrostatic  filters  will 
remove  tobacco-smoke  particles,  and  activated  carbon  will 
remove  odors,  but  all  of  the  return  air  need  not  be  treated 
by  such  filters.  For  example,  a  ventilation  rate  of  25  cfm 
per  person  may  be  planned  for  a  deluxe  job.  The  actual 
rate  could  be  reduced  to  15  cfm  per  person  by  using  a  by¬ 
pass  to  take  10  cfm  of  return  air  per  person  through  an 
electrostatic  filter.  G>nsult  a  filter  manufacturer  for 
specific  recommendations. 

Filters  Reduce  Air  Load 

An  interesting  filtering  arrangement  was  used  at  the 
Westview  Bowl,  Waco,  Texas.  Designed  and  installed 
by  the  Jacobs-Cathey  Company  of  Waco,  the  air  condi¬ 
tioning  system  furnishes  a  total  of  28,000  cfm  supply 
air  to  the  spaces.  According  to  engineering  design  data, 
12,000  cfm  of  outside  air  (20  cfm  per  person)  should 
be  supplied  and  exhausted  by  positive  means  in  order 
to  eliminate  smoke  and  odors. 

The  toilet,  lo<'ker  room  and  range  hood  exhaust  systems 
remove  a  total  of  4,000  cfm,  and  an  additional  4,500  cfm 
is  exhausted  by  four  fans  located  in  the  rear  wall  of 
the  building  behind  the  automatic  pin-setters.  Since  8,5(X) 
cfm  is  exhausted  at  all  times,  the  same  amount  is  supplied 
directly  to  the  equipment  rooms  containing  the  two 
large  fan-coil  units.  The  equipment  rooms  are  used  as 
mixing  chambers  and  return  air  plenums.  Separate,  clean- 
able  filters  are  installed  in  the  outside  air  duct,  while 
the  recirculated  air,  entering  the  equipment  room  through 
a  wall  grille,  first  passes  through  cleanable  filters,  and 
then  through  a  bank  of  activated  carbon  filters  before 
mixing  with  the  outside  air.  This  method  provides  for 
the  mechanical  filtration  of  both  the  outside  and  recircu¬ 
lated  air,  but  only  the  recirculated  air  passes  through 
activated  carbon. 

The  8,500  cfm  of  outside  air  supplied  and  exhausted 
is  70%  of  the  12,000  cfm  of  ventilation  air  necessary 
to  remove  smoke  and  odors.  Thus  an  odor  removal  effi¬ 
ciency  of  only  30%  was  required  to  handle  the  remaining 
requirements.  The  activated  carbon  filters  for  the  recir¬ 
culated  air  on  this  job  are  sta,ndard  2%^-inch  thick  units 
with  an  odor-adsorption  efficiency  of  30%,  Since  3,5(X) 
cfm  of  outside  air  was  not  needed  by  using  this  arrange¬ 
ment,  required  capacity  in  this  case  was  reduced  by  14 
tons  of  refrigeration.  The  combination  of  outside  air 
and  carbon  filters  provides  excellent  control  of  smoke 
and  odors  for  this  Installation. 

Cool  Back  of  Foul  Line 

It  has  become  common  practice  in  designing  bowling 
alley  systems  to  cool  only  the  area  in  back  of  the  foul 
line.*  A  phantom  curtain  is  considered  to  exist  from 
ceiling  to  floor  at  the  foul  line,  with  relatively  little  heat 
transfer  through  it.  The  load  estimate  should  include 

*  In  back  of,  or  behind  the  foul  line  refers  to  the  space  occupied 
by  the  bowlers  and  spectators.  The  alleys  themselves  are  in  front 
of  the  foul  line. 
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this  heat  gain  based  on  a  factor  of  6  Btu  per  hr  per  sq  ft 
of  cross-sectional  area)  width  of  the  building  times  ceil¬ 
ing  height).  In  using  this  factor,  it  is  assume<l  that  the 
dry  hulb  temperature  difference  across  the  curtain  is 
5  deg.  Latent  heat  gain  from  this  area  is  not  calculatetl, 
since  in  the  modern  bowling  alley  equipped  with  auto¬ 
matic  pin-setting  machines,  there  are  no  appreciable 
sources  of  latent  heat  beyond  the  foul  line.  Exhaust  air 
is  sometimes  taken  from  the  building  above  the  alleys,  or 
through  the  wall  behind  the  pin-setting  machines,  and 
this  helps  to  prevent  an  excessive  build-up  of  heat  in 
this  area. 

Some  alleys  have  been  designed  with  plexiglass  cur¬ 
tains  or  frame  partitions  suspended  part-way  down  from 
the  ceiling.  These  limit  heat  transmission  to  some  extent, 
but  their  primary  purpose  is  to  restrict  air  movement  be¬ 
tween  the  conditioned  and  non-conditioned  sections,  'Flie 
use  of  a  partition  is  covered  later  in  the  discussion  of 
supply  air  distribution. 

Other  Considerations 

Other  heat  gains  to  be  estimated  include  those  due  to 
lights,  solar  radiation,  and  transmission  through  walls 
and  roof,  but  in  all  cases,  only  the  occupied  area  l)ehind 
the  foul  line  is  taken  into  account.  Bowling  alleys  are 
typically  almost  windowless  structures,  so  that  infiltra¬ 
tion  through  the  doors  and  any  windows  can  usually  be 
offset  by  exhausting  slightly  less  air  than  is  introduced 
through  the  outside  air  intake.  Be  particularly  care¬ 
ful  of  a  bowling  center  with  entrance  doors  at  both  sides 
of  the  row  of  alleys.  Simultaneous  opening  of  both  doors 
on  a  windy  night  may  result  in  “tons”  of  cooling  literally 
being  swept  out  the  door.  The  obvious  solution  to  this 
problem  is  the  installation  of  a  vestibule  around  at  least 
one  entrance. 

Storage  or  flywheel  effect  is  usually  no't  of  significance 
in  air  conditioning  bowling  alleys  because  of  the  nature 
of  the  load,  and  because  only  a  small  portion  of  the  tO'tal 
area  is  conditioned. 

Refrigeration  Load 

An  analysis  of  a  number  of  successful  lM)wrmg  center 
'installations  indicates  that  the  cooling  load  may  vary 
considerably.  For  jobs  on  which  business  competition 
is  keen,  package  equipment  has  been  used  to  provide  an 
average  1.1  tons  refrigeration  and  430  cfm  of  supply  air 
per  alley.  For  deluxe  engineered-erjuipment  jobs,  about 
1.8  tons  of  refrigeration  and  540  cfm  of  supply  air  per 
alley  is  usually  installed.  The  average  for  all  types  of 
bowling  center  jobs  is  1.4  tons  and  480  cfm  per  alley. 

Eight  p>ersons  per  alley  is  the  average  “people  load,” 
but  for  deluxe  jobs,  as  high  as  19  persons  per  alley  has 
been  figured.  E^ch  of  the  eight  persons  is  supplied  with 
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Bowling  has  become  a  sport 
for  the  entire  family.  Large 
centers  have  beverage  and 
food  dispensing  facilities.  Pho¬ 
tographs,  courtesy  of  AMF 
Pinspotters,  Inc. 


an  average  of  20  cfm  of  fresh  air,  with  the  result  that 
ventilation  air  wa.s  between  30  and  37^/f  of  the  total  sup¬ 
ply  air  quantity. 

It  must  he  noterl  that  these  fijrures  repres<‘nt  averages 
of  data  on  jobs  of  many  ty|M^  installerl  in  all  parts  of  the 
country,  and  include  only  the  howling  and  spf*ctator 
area  of  tlie  howling  center.  These  averages  may  })e 
used  as  a  rough  check  for  a  c(M>ling  load  estimate,  hut  they 
should  not  he  used  in  lieu  of  detailed  calculations. 

Equipment  Selection 

The  design  engineer  has  the  choice  of  two  basic  t\pes 
of  ccK)ling  systems  for  Imwling  center  jobs.  Related  to 
the  type  of  equipment  used,  these  systems  are  as  hdlows: 

1.  Self-con  taint'd  unit  (packaged  etjuipment  I  system. 
Units  are  available  in  relatively  fixetl  increments  of 
capacity.  The  refrigerant  compressor  may  he  in¬ 
cluded  within  the  unit  casing,  or  it  may  he  part  of 
a  package  condensing  unit  located  elsewhere.  Either 
water  or  air  could  he  used  as  the  condensing  medium. 

2.  Engineered-equipment  system  (sometimes  called  an 
applied  system  I.  Large  fan-coil  units,  compresst)rs  and 
condensers  are  st'parate  com|>onents  matched  by  the 
design  engineer  to  suit  individual  job  requirements. 

It  is  j>ossihle.  of  course,  to  use  lM)th  seIfK-ontained  and 
engineered  equipment  on  the  same  job  with  some  advaji- 
tage.  Self-contained  units  could  l)e  used  in  the  restau¬ 
rant,  bar,  or  other  small  areas,  while  an  engineered- 
e<juipment  system  could  be  designed  for  tlie  Iwwling  and 
spectator  area.  Some  of  the  important  merits  and  limi¬ 
tations  of  the  two  basic  systems  with  respect  to  bowling 
center  air  conditioning  are  now  briefly  mentioned  as 
follows: 

Self-Contained  Unit  System 

Advantages 

1.  Flexibility — Units  may  be  installed  with  or  without 
ducts  at  locations  which  make  best  use  of  w  asted  space. 

2.  Zoning  simplified — Separate  units  may  l)e  installed  to 


air  condition  spaces  requiring  zoning.  For  example, 
one  unit  alone  need  operate  if  only  the  restaurant  is 
open. 

3.  Medium  cost — Air  conditioning  with  stdf-contained 
units  is  relatively  inexpensive  when  related  to  the 
quality  and  performance  of  the  overall  system.  Own¬ 
ing  and  tvperating  costs  are  moderate  but  results  are 
good. 

1.  Operating  engineer  not  required — The  operation  of  a 
self-contained  unit  can  be  controlled  by  an  on-off 
switch,  and  in  most  areas  an  operating  engineer  is 
not  require<l  by  local  ordinances. 

IJmitations 

1.  Each  unit  requires  utilities  and  outside  air — On  jobs 
involving  multiple  self-contained  packages,  each  unit 
must  be  provided  with  electrical  wiring,  condensate 
drain  piping,  outside  air  ductwork,  and  condenser 
water  or  refrigerant  piping. 

2.  Air  distribution  less  satisfactory — Distribution  of 
c<K)led  air  using  a  grilled  plenum  is  more  difficult  to 
control  than  is  a  go<xl  ductwork  system.  A  curtain 
wall  at  the  foul  line  should  be  installed.  The  loca¬ 
tion  of  units  is  relatively  fixed  when  using  plenum 
air  distribution. 

3.  On-off  control — Cycling  the  unit  on  and  off  is  a 
standard  control  arrangement,  with  no  means  of  ad¬ 
justing  the  system  to  varying  load  conditions  except 
by  installing  additional  controls  and  equipment.  Mul¬ 
tiple-compressor  units,  however,  usually  can  be  con¬ 
trolled  in  stages. 

Engineered-Equipment  System 

Advantages 

1.  Good  balance  of  components — Selecting  from  a  wide 
range  of  evaporator  coils,  condensers,  and  compres¬ 
sors,  a  balance  can  be  made  to  give  both  close  control 
of  room  conditions  and  an  economical  selection. 

2.  Less  installed  horsepower  required — The  compressor 
need  supply  capacity  enough  to  handle  the  total  load 
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Fig.  I.  Preferred  method 
of  supplying  cooled  air 
to  bowling  and  spectator 
area.  Double  deflection 
outlets  are  installed  in 
main  duct  above  foul  line. 


of  all  zones  at  peak  times,  and  not  the  .sum  of  the  maxi¬ 
mum  loads  at  the  |)eak  time  for  each  individual  zone 
for  cooling. 

3.  Excellent  humidity  control — A  compressor  with  ca¬ 
pacity  control  will  he  operating  most  of  the  time, 
matching  the  requirements  of  partial  load  conditions. 
The  result  is  excellent  humidity  control  which  is  im¬ 
portant  for  comfort  in  the  howling  center. 

4.  Equipment  has  long  life — Applied-equipment  com¬ 
ponents  have  an  ex|>ected  normal  life  of  5  to  10  years 
more  than  package  equipment. 

Limitations  and  Disadvantages 

1.  Equipment  rooms  re<juire>d — Space  is  needed  for  com¬ 
pression  eijuipment  as  well  as  the  large  fan-coil  units. 

2.  Limite<l  air  conditioning  not  available — With  a  single 
compressor  and  two  or  more  fan-coil  units,  a  small, 
separately-zoned  area  cannot  he  conditioned  unless 
the  central  refrigeration  etjuipment  is  operating. 

3.  Somewhat  higher  first  ccjst — Engineered  equipment 
usually  retjuires  a  higher  initial  investment,  hut  operat¬ 
ing  costs  are  sometimes  lower,  and  excellent  room  con¬ 
ditions  can  he  maintaim*d. 

Zoning  Considerations 

The  importan<*e  of  adequate  zoning  cannot  Ik*  over¬ 
emphasized.  but  is  it  re(|uire<l  for  howling  centers?  It  is. 
if  a  restaurant  or  bar  is  a  part  of  the  premises,  and  if 
the  owner  desires  acreptable  conditions  to  l)e  maintained 
within  these  spaces  at  all  times.  The  cooling  load  in  a 
restaurant  or  bar  differs  from  the  bowling  area  because 
these  rooms  are  usually  pla('ed  at  the  exterior  of  the 
building,  and  have  some  glass  area.  Activity  with  in 
the  spaces  is  moderate,  so  a  different  temperature  level 
is  desirable.  In  addition,  the  restaurant  or  bar  may  In* 
crowded  both  before  and  after  the  evening  bowling 
hours,  but  more  important,  it  may  also  be  crowded  with 
the  bowlers  from  the  first  shift  while  the  second  shift  is 


howling.  As  a  general  rule,  a  restaurant  or  bar  should 
he  zoned  in  some  manner  when  separate<l  from  the  bowl¬ 
ing  and  spectator  area. 

One  method  of  zoning  s|>ecial-pur|>ose  rooms  i.s  to 
plan  an  entirely  separate  system;  very  often  a  self-con¬ 
tained  unit  will  be  entirely  adequate.  Another  methcMl. 
possible  when  designing  a  custom-engineertHl  system,  is 
to  in.stall  a  separate  fan-coil  unit  to  handle  areas  other 
than  the  general  bowling  space.  Both  the  fan-<;oil  unit 
for  the  main  space  and  the  unit  for  the  stq>arately- 
zoned  areas  are  connected  to  a  single  coinprt^ssor  or  c(m- 
densing  unit  with  capacity  control.  f^uh  Z(»ne.  of 
course,  has  its  own  tempe^rature  control  system. 

A  single  fan-coil  unit  for  all  areas  with  a  reheat  coil 
in  the  supply  bran<-h  to  the  restaurant  or  bar  may  also 
l)e  considered.  Because  a  restaurant  normally  re<|uires 
less,  and  a  bar  usually  requires  more  ventilation  air  ]>er 
person  than  does  the  lM>wling  area,  this  metluMl  is  not 
often  used.  Zoning  by  volume  c<mtrol  is  not  rec/ommenderl, 
nor  is  the  use  of  a  multi-zone  fan-coil  unit  considere«l 
necessary  in  bowling  center  design. 

One  as|)ect  of  the  zoning  problem  which  must  not  be 
overlooked  is  the  mx-essity  of  providing  c<»nifort  in  the 
winter  as  well  as  the  summer.  ITiis  may  he  the  dtviding 
factor  whi<‘h  will  make  restaurant  zoning  im|»erative  in 
Northern  climates.  It  is  entirely  possible  that  the  nstau- 
rant,  locker  r<M»ms  and  offices  at  the  expos<xl  walls  of  the 
building  may  require  fwating  during  internuxliate  sea¬ 
sons,  while  the  howling  and  sj)ectator  area  may  nxpiire 
cooling.  With  a  pnqK*rly  zornxl  system,  acceptable  con¬ 
ditions  can  be  maintained  in  all  areas.  If  heating  })er- 
formance  is  a  primary  consideraticm  in  z<ming,  a  .split 
system  utilizing  baseboard  radiation  along  the  outside 
walls  is  a  method  of  a<complishing  desired  results. 

Zoning  Arrangement 

An  unusual  zoning  arrangement  is  part  <»f  the  air  con¬ 
ditioning  system  installed  in  the  new  All-Star  Lanes, 
Salina,  Kans.,  by  the  Glol)e  Sheet  Metal  Works  of  Salina. 


Pig.  2.  Suspended  curtain 
wall  should  not  obstruct 
spectators  line  of  sight. 
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Pig.  3.  Self-contained  units  located  at  both  sides  of  alleys. 

The  arranpement  is  distinctive  in  that  set^tions  of  the 
howling  and  sjHH'tator  area  are  zon€>d,  using  separate 
systems.  Fan-coil  units  connet^ted  to  remote  air-cooled 
condensing  units  furnish  air  to  supply  ducts  furred-in  at 
the  ceiling  alwve  the  foul  line.  The  bowding  area  is  zoned 
in  eight-alley  sections,  and  each  section  has  its  own 
system  with  individual  control.  The  bowling  center  man¬ 
ager  can  regulate  the  air  conditioning  in  any  section  at 
a  panel  incor|>orating  remote  controls  for  high  or  low' 
temperature,  continuous  or  automatic  fan  operation, 
night  set-hack  for  heating,  and  exhaust  air  quantity.  The 
obvious  advantage  of  this  zoning  method  is  that  operating 
economy  is  possible  through  manual  adjustment  of  sys¬ 
tem  (qn^ration  to  air  conditioning  requirements  at  all 
times. 

Air  Distribution  and  Ductwork 

As  previously  mentioned,  the  air  conditioning  of  the 
bowling  and  s|)ectator  area  is  essentially  a  spot  cooling 
job,  and  therefore  the  air-flow  pattern  within  this  area 
must  be  carefully  planned.  This  section  covers  supply 
air  distribution  methods,  retum-air  arrangements,  and 
suggested  means  of  supplying  ventilation  air  and  ex¬ 
hausting  .stale  air. 

Supply  Air  Distribution  with  Ductwork 

The  preferred  method  of  supplying  conditioned  air  to 
the  bowling  area  is  to  place  the  main  supply  trunk  duct 
at  the  ceiling  above  the  foul  line.  See  Fig.  1.  Extend¬ 
ing  the  width  of  the  alleys,  the  duct  is  fed  from  the  cen¬ 
ter,  and  usually  is  furred-in.  If  the  ceiling  is  particu¬ 
larly  high,  the  duct  should  be  suspended  so  that  it  is 
not  more  than  12  ft  above  the  floor.  Sidewall-type  out¬ 
lets  with  double-deflection  vanes  should  be  attached  to 
short  collars  installed  on  the  side  of  the  duct.  Very  little 
air  from  the  unconditioned  alley  space  is  induced  by  the 
cooled  air  stream  using  this  type  of  outlet  and  duct  ar¬ 
rangement.  Preferably  not  more  than  two  alleys  should 
be  served  by  one  outlet;  for  deluxe  systems,  an  outlet 
above  each  alley  is  better.  The  location  of  the  outlet  with 
respect  to  the  foul  line  is  critical.  Usually  the  outlet  face 
should  not  be  more  than  2  ft  in  front  of  the  foulline,  but 
this  is  largely  dependent  on  the  diffusion  characteristics 
of  the  outlet  and  the  width  of  the  area  it  serves.  The  de¬ 
flecting  vanes  of  the  outlet  should  be  set  to  throw  the 
conditioned  air  straight  out  through  the  top  portion  of 
the  grille,  and  downward  toward  the  bowlers  through  tlie 
bottom  portion.  Side  deflection  is  adjusted  to  meet  re¬ 
quirements.  Ceiling  diffusers  on  branch  runs  could  be 
used  to  blanket  the  areas  behind  the  spectators  not 


reached  by  the  outlets  in  the  main  trunk.  While  this 
distribution  method  has  been  found  to  give  good  results, 
the  architect  or  owner  may  object  to  a  suspended,  furred- 
in  duct.  It  should  be  pointed  out  that  the  duct  enclosure 
provides  an  excellent  location  for  mounting  advertise¬ 
ments,  team  records,  and  the  screens  used  for  the  projec¬ 
tion  of  score  sheets. 

With  careful  design,  satisfactory  results  can  be 
achieved  by  using  round  or  rectangular  ceiling  diffusers. 
Semicircular  and  two-  or  three-way  rectangular  dif¬ 
fusers  are  particularly  desirable.  When  using  these  out¬ 
lets,  it  is  advisable  to  suspend  a  curtain  or  partition  from 
the  ceiling  at  the  four  line  to  restrict  the  movement  of 
cool  air  to  the  conditioned  area,  and  to  prevent  the  dif¬ 
fusers  from  inducing  warm  air  into  their  jet  streams. 
Heavy  transparent  plexiglass  has  been  used  successfully 
as  a  curtain  on  jobs  where  the  owner  desired  an  un¬ 
obstructed  view  of  the  pin  area.  A  frame  partition  is  a 
more  permanent  barrier,  and  if  not  extended  too  low, 
will  still  permit  both  bowlers  and  spectators  to  see  the 
action  at  the  pins  and  the  lighted  pin  indicator  at  the 
far  end  of  the  alleys.  It  is  not  possible  to  make  a 
general  recommendation  concerning  tbe  beigbt  of  tbe  par¬ 
tition  above  the  floor.  It  should  extend  as  far  below  the 
ceiling  as  possible,  yet  should  allow  all  the  spectators  be¬ 
hind  the  players’  benches  to  see  the  pins,  as  illustrated 
by  Fig.  2.  The  partition  can  also  serve  as  signboard  or 
score-sbeet  projection  screen. 

Supply  Air  Distribution  with  Self-Contained  Units 

When  self-contained  air  conditioners  are  chosen  for  an 
installation,  it  is  possible  to  use  either  of  the  two  duct¬ 
work  air  distribution  systems  described  previously.  For 
tbe  small  bowling  center,  however,  it  may  be  less  ex¬ 
pensive  to  use  self-contained  units  with  discharge  plenums 
for  distributing  the  cooled  air.  Results  are  not  always  as 
good,  but  are  usually  satisfactory  for  the  small  job.  In¬ 
spection  of  the  air  conditioner-manufacturer’s  data  should 
be  made  to  determine  if  the  unit  or  units  can  adequately 
cover  the  area  with  cooled  air. 

There  are  three  different  arrangements  of  self-con¬ 
tained  units  with  discharge  plenums  which  can  be  con¬ 
sidered.  A  curtain  wall  above  the  foul  line  is  recom¬ 
mended  with  each  of  these.  In  the  first  arrangement, 
illustrated  by  Fig.  3,  units  of  equal  capacity  are  placed  at 
the  walls  on  both  sides  of  the  alleys,  and  the  cooled  air  is 
directed  to  the  center  of  the  bowling  and  spectator  area. 


Fig.  4.  Self-contained  units  located  at  wall  behind  spec¬ 
tator  seating. 
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The  second  arrangement  consists  of  units  placed  against 
the  wall  l>ehind  the  spectator  seating,  and  air  is  directed 
out  of  the  plenum  in  a  spreading  pattern.  See  Fig  4. 
Grilles  should  also  he  placed  on  the  sides  of  the  plenums 
to  further  direct  the  air  to  all  parts  of  the  conditioned 
area.  The  third  arrangement  consists  of  a  single  unit, 
and  is  recommended  only  for  bowling  centers  with  less 
than  nine  alleys.  The  best  location  when  only  a  single 
unit  can  be  used  is  at  one  of  the  side  walls.  Fig.  5.  If 
space  for  a  unit  at  the  side  is  not  available,  the  alternative 
is  to  center  the  unit  on  the  wall  behind  the  sf>ectator  area. 
Grilles  should  be  installed  on  the  sides  of  the  discharge 
plenum,  and  the  air  flow  must  be  carefully  regulated  to 
provide  the  best  distribution  possible  with  this  arrange¬ 
ment. 

Floor-Mounted  Units 

A  variation  of  these  arrangements  was  installed  at  the 
Franklin  Bowling  Lanes  in  Evansville,  Ind.,  by  George 
Koch  and  Sons,  Inc.,  Evansville.  This  bowling  center 
consists  of  20  alleys  side-by-side,  with  the  spectator  area 
behind  the  bowlers’  benches,  as  in  Fig.  3.  To  air  condition 
the  bowling  and  spectator  area,  four  floor-mounted  self- 
contained  units  with  discharge  plenums  were  placed 
within  the  area.  One  unit  was  placed  at  each  end  of 
the  row  of  bowlers’  benches,  as  in  Fig.  3,  and  the  other 
two  units  were  set  against  the  back  w^all,  as  in  Fig.  4. 
Air  is  returned  to  the  units  through  grilles  in  their 
front  panels. 

By  carefully  adjusting  and  regulating  the  discharge 
air  distribution  pattern,  a  curtain  wall  suspended  from 
the  ceiling  over  the  foul  line  was  found  to  be  unnecessary. 
The  four  units  properly  located  gave  good  air  distribution 
throughout  the  area. 

Return  Air 

The  best  location  for  return-air  grilles  is  the  ceiling, 
or  high  in  the  wall  behind  the  spectator  area.  Multiple 
grilles  should  be  installed  so  that  air  is  returned  from  all 
parts  of  the  conditioned  area.  Avoid  return  air  locations 
near  a  snack  bar  because  cooking  odors  may  be  picked 
up,  even  though  all  appliances  may  be  hooded  with  con¬ 
nections  to  an  exhaust  system.  If  floor-mounted  self-con¬ 
tained  units  are  installed  within  the  conditioned  area,  re¬ 
turn  air  is  usually  taken  into  the  unit  through  grilles  in 
the  front  panels  of  the  units,  or  through  openings  in  the 
rear. 

I 

Exhaust  Air 

The  exhaust  air  location  and  arrangement  assumes  sub- 
.stantial  importance  in  the  design  of  a  bowling  center  sys¬ 
tem.  The  greater  portion  of  the  total  exhaust  air  quan¬ 
tity  should  be  moved  out  of  the  space  by  fans.  Since 
the  purpose  of  exhausting  air  is  to  remove  smoke  and 
odors,  most  of  the  air  should  be  taken  through  grilles 
in  the  ceiling  above  the  bowling  and  spectator  area,  espe¬ 
cially  if  a  curtain  wall  is  extended  from  the  ceiling  near 
the  foul  line.  Sometimes  a  job  is  designed  with  fans  in 
the  ceiling  above  the  alleys  themselves.  By  thus  remov¬ 
ing  a  part  of  the  exhaust  air  from  points  above  the 
alleys,  there  is  less  possibility  of  “smoke  haze”  develop¬ 
ing  and  remaining  over  the  lanes.  In  addition,  the  slight 
air  movement  from  the  conditione<l  to  the  unco,nditioned 
area  will  help  overcome  the  transfer  of  convecte<l  heat  to 
to  bowling  and  spectator  area. 


Fig.  5.  Self-contained  unit  located  at  one  side  of  small 
bowling  center. 


Although  it  may  be  convenient  to  exhaust  air  from  the 
bowling  and  spectator  area  out  through  the  locker  rooms 
or  kitchen,  these  spaces  should  have  their  own  ventilating 
system.  Smoke-laden  air  tends  to  collect  near  the  ceiling, 
and  it  should  be  removed  at  this  point. 

Ventilation  Air 

Ventilation  (make-up)  air  should  always  be  intro<luce<l 
into  the  conditioned  space  through  ductwork  leading  to 
the  return  air  inlet  of  the  fan-coil  or  self-containetl  unit. 
It  should  be  filtered  and  thoroughly  mixed  with  the  re¬ 
turn  air  before  it  enters  the  cooling  coil. 

Sometimes  on  larger  jobs  it  is  not  uncommon  to  find  a 
ventilation  cycle  included  in  the  overall  design  of  the 
system.  By  providing  for  the  introiluction  of  fresh  air 
up  to  the  normal  air-handling  capacity  of  the  unit  fan, 
the  system  can  provide  c(M>ling  without  refrigeration  dur¬ 
ing  intermediate  seasons,  and  quick  freshening  of  the  in¬ 
terior  during  the  summer  and  winter.  If  a  ventilation 
cycle  is  not  provided,  consideration  could  be  given  to  the 
use  of  two-speed  exhaust  fans  and  two-position  outside 
air  dampers  to  accomplish  the  quick  flushing  manually 
on  high  speed  when  required. 

Heating 

Only  brief  comments  are  necessary  relative  to  heating 
methods  and  equipment.  The  desirability  of  zoning  spaces 
adjacent  to  outside  walls  for  good  heating  conditions  has 
been  mentioned  in  previous  discussion. 

Many  Iniwling  center  air  conditioning  units  are  in¬ 
stalled  with  heating  coils.  fe<l  from  a  hot  water  or  steam 
hoiler.  Supplementary  baseboard  fin  radiation  could 
also  be  supplied  from  the  same  boiler.  Building  en¬ 
trances  should  rei’eive  special  attention  in  cold  climate 
zones,  as  should  the  exposi*d  walls  at  the  sides  of  the 
bowling  and  sfiectator  areas. 

Gas-fired  duct  heaters  have  proven  popular  in  bowling 
alley  work.  Installerl  in  the  supply  air  ductwork,  they  are 
less  expensive  than  a  boiler  and  heating  coils,  hut  their 
output  cannot  be  as  clos«*ly  controlhHl. 

At  the  Strike  N’  Spare  Bowl,  Springfield,  111.,  the 
Punzak  Air  Conditi(»ning  ('oini>any  of  Springfield  in¬ 
stalled  ele<’tric  resistance  heaters,  f^cli  heater  hank  is 
controlled  in  three  stages. 
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A  SUN  LOUVER  SYSTEM.  The  adjustable  aluminum  sun  louver  system  which 
shades  the  eastern  and  western  faces  of  the  new  home  of  Reynolds  Metals  Co., 
in  Richmond,  Va.,  is  the  largest  sun  louver  installation  in  the  world.  Gray  on  the 
outside  and  blue  on  the  inside,  the  louvers,  880  in  all,  are  14  ft  high  and  22 
inches  wide.  Louvers  change  position  several  times  during  the  day;  their  rotation 
is  only  slightly  in  advance  of  the  sun's  movement  so  that  minimum  restrictions 
are  placed  on  viewing  and  the  entering  daylight.  Seasonal  changes  in  sun  angles 
require  periodic  corrections  in  the  daily  program  of  louver  movements;  these 
corrections  are  made  by  a  master  clock  so  that  louver  operation  is  automatic 
the  year  around.  The  control  system,  designed  and  installed  by  Lemlar  Mfg.  Co., 
Gardena,  Calif.,  also  provides  for  cloudy  weather.  Reduced  fight  intensity  from 
cloud  overcast  will  cause  photoelectric  units  to  countermand  (after  3-min  time 
lag)  the  program  control  of  the  louvers  and  turn  them  perpendicular  to  the 
building  to  admit  maximum  light.  Return  of  sunlight  lets  controls  take  over. 


P< 


ara^rapnS 


A  HOT-COLD-LIGHT  PANEL.  This  full-scale 
panel,  developed  by  Westinghouse  Electric 
Corp.,  is  seen  holding  promise  to  light  as  well 
as  heat  and  cool  the  home  of  the  future. 
Demonstrated  here  by  Chris  J.  Witting,  vice 
president  in  charge  of  the  consumer  products 
group,  the  panel  combines  the  latest  advances 
in  electroluminescent  lighting  and  thermoelec¬ 
tric  heating  and  cooling.  Patterns  or  "mobiles" 
of  anodized  aluminum  are  superimposed  upon 
the  Rayescent  screen  to  provide  the  required 
surface  area  on  the  panel  tor  heating  or  cooling 
a  room.  Light  from  the  screen  may  be  varied 
in  intensity  and,  in  addition,  changed  in  color. 


^  TO  MAKE  SEAWATER  FRESH.  A  model  of  the  pilot  plant 
for  converting  salt  water  to  fresh,  which  will  be  built  oy  Carrier 
Corporation  under  a  U.S.  interior  Department  contract,  is  in¬ 
spected  by  Cloud  Wampler,  chairman  of  the  board  of  Carrier. 
Unit  will  freeze  seawater,  converting  it  to  a  slush  of  pure  ice 
crystals  and  brine.  Brine  is  then  removed  and  the  ice  melted  to 
obtain  fresh  water.  As  described  in  Scientific  Frontiers,  in  last 
month's  issue  of  Air  Conditioning,  Heating  and  Venti¬ 
lating,  plant  is  designed  to  produce  15,000  gallons  of  fresh 
water  a  day. 


82 


MARCH,  1959,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Centrifugal  Pump  Troubles 


IGOR  J.  KARASSIK  and  ROY  CARTER 

Harrison  Division,  Worthington  Corp. 


This  Is  Part  2  of  a  two-part  article,  and  the  final  article  of  a  series  on  the  In¬ 
stallation,  operation  and  maintenance  of  centrifugal  pumps  that  started  In  the 
July,  1958  issue.  While  the  previous  article  covered  noise  In  centrifugal  pump 
Installations  and  the  means  to  reduce  or  eliminate  this  noise,  this  article  considers 
the  problems  which  might  arise  from  mechanical  causes. 


I^BVIOUSLY,  the  presence  of  foreign  matter  in  the 
impeller  or  casing  of  centrifugal  pum|>s  can  lead  to 
serious  trouble  and.  therefore,  should  he  prevented  unless 
the  pumps  are  specifically  designed  to  handle  such  ma¬ 
terial.  Strainers  or  screens  should  always  be  located  in 
the  suction  line  if  such  foreign  matter  may  be  expected 
in  the  liquid  handled  by  the  pump.  Even  when  under 
normal  operation,  the  presence  of  foreign  matter  is  un¬ 
likely — as,  for  instance.  In  the  case  of  boiler  feed  pumps. 
However,  welding  beads,  holts,  nuts  and  similar  extrane¬ 
ous  objects  find  their  way  into  the  pump  section  in  the 
early  stages  of  operation,  no  doubt  l>ecause  the  piping 
up  of  the  pump  takes  place  sometimes  without  precau¬ 
tionary  Hushing  out  of  the  suction  piping.  Temporary 
screens  or  strainers  should  therefore  l)e  used  in  all  pump 
installati(»ns.  After  the  pump  has  l)een  in  successful 
operation  for  a  period  of  time,  the  screens  may  be  re¬ 
moved. 

If  the  suction  eye  on  one  side  of  a  double  suction  im¬ 
peller  becomes  completely  clogged,  it  will  reduce  the 
pump  capacity  approximately  by  one-half.  A  complete 
bhR-king  of  one  side  would  not  inijmsy*  an  excessive  load 
on  the  thrust  hearing  as  there  will  exist  little  difference  in 
pressure  on  the  two  eye  areas.  A  partial  blockage  of 
one  or  both  sides,  however,  often  results  in  throwing  the 
rotor  out  of  balance  and  may  impose  an  additional  load 
on  the  l)earings. 

Misalignment  and  Damage  to  Internal  Parts 

Misalignment  difficulties  sliould  never  he  permitted  to 
take  place  and  there  is  absolutely  no  excuse  for  not  fol¬ 
lowing  properly  the  instructions  providetl  to  that  effect 
by  the  pump  manufacturer,  instructions  which  are 
generally  explicit  and  not  diflicult  to  follow.  Besides 
its  obvious  effects  on  the  pump  hearings,  serious  mis¬ 
alignment  will  frequently  interfere  with  the  proj)er  func¬ 
tioning  of  the  stuffing  boxes  and  will  impo.se  a  severe 
stress  on  the  shaft.  leading  tt>  occasional  failure  of  the 
latter  through  fatigue. 

While  in  some  cases,  a  pump  may  develop  mechanical 
troubles  when  first  started  due  to  rubbing  of  rotating 
parts,  bent  shaft,  damaged  internal  jjarts.  defective  casing 
gaskets,  rotor  out  of  balance  and  other  causes,  such  cases 
are  exceedingly  rare.  Most  of  these  accidental  failures 
would  he  discovered  prior  to  shipment  during  the  test  at 
tlie  manufacturer’s  plant.  They  can.  however,  take  place 
after  a  pump  is  dismantled  and  reconditioned  in  the  field. 
This  should  not  be  construed  as  a  criticism  of  the  mainte¬ 


nance  personnel  in  general,  but  rather  as  a  recognition 
of  the  fact  that  personnel  which  engages  in  such  mainte¬ 
nance  work  at  infrequent  intervals  cannot  he  expected  to 
be  as  familiar  with  the  necessary  operations  and  pre¬ 
cautions  as  the  workmen  engaged  in  the  same  work  day 
in  and  day  out. 

Probably  first  on  the  list  of  the  difliculties  whi(‘h  may 
occur  in  field  reassembly  of  rotors  is  the  negligence  of 
the  precautions  necessary  to  prevent  contact  Ixitween  the 
rotating  and  the  stationary  parts.  Starting  up  a  pump 
which  has  not  first  been  thoroughly  checke<l  for  tlie  con¬ 
centricity  of  the  rotating  element  w  ith  the  stationary  parts 
may  easily  lead  to  a  damaged  or  even  seizetl  rotor,  espe¬ 
cially  if  the  pump  is  stainless  steel  fitte<l,  as  such  ma¬ 
terials  gall  easily  on  making  ctmtact. 

Another  practice  which  may.  under  some  conditi(«is. 
cause  the  binding  of  a  rotor  in  its  internal  clearances,  is 
the  starting  up  of  a  pump  which  hamlles  high  temperature 
liquids  without  first  wanning  it  up  thoroughly,  running 
it  at  a  very  reduced  speed  (say  lA  or  %  of  normal)  a 
numl)er  of  times  and  letting  it  run  down  to  several  stops 
by  cutting  off  the  power.  The  rea.son  for  the  pump  .seiz¬ 
ing  in  such  a  case  is  that  if  any  internal  parts  are  rubbing 
even  verv  slightly,  heat  is  generaterl  and  when  the  pump 
is  not  up  to  speed,  there  is  not  enough  liquid  going  pa.st 
the  internal  clearances  to  keep  the  conta<'ting  element 
coole<l.  When  the  power  is  cut  off  at  that  moment,  the 
rotor  will  lock  solidly  in  the  wearing  rings  while  rolling 
to  a  stop.  As  a  result,  it  is  re<‘ommendetl  that  when  a 
pump  is  started  up  cold  or  only  partly  warmed  up,  the 
unit  should  l>e  brought  up  to  full  ofRrating  s|)eetl  and 
kept  going  by  all  means.  If.  through  faulty  internal 
alignment,  a  momentarv  c«Milact  does  take  place,  the 
chances  are  that  the  punq)  will  not  seize,  assuming  that 
the  contact  is  slight. 

If  the  axial  contacting  faces  of  imjM'ller  hubs,  shaft 
sleeves  and  shaft  nuts  are  not  1(K)%  perpendicular  to  the 
bores  of  these  parts — such  !()()%  alignment  is  difficult  to 
attain  in  the  field  without  verv  accurate  machining  facili¬ 
ties — excessive  tightening  up  of  the  shaft  nuts  will  lead 
to  bending  of  the  shaft  and  potential  contact  of  the  rotat¬ 
ing  parts.  For  this  reason,  a  rea.s.s<-mhled  rotor  should 
alwavs  be  checke<l  for  concentricity  and  true  running  be¬ 
fore  being  inserte<l  into  a  pump  casing. 

Packing  Troubles 

Stuffing  box  packing  troubles  fall  into  that  category  i>f 
difficulties  which  most  frequentiv  beset  a  centrifugal 
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pump.  Some  of  the  factors  in  the  condition  and  opera¬ 
tion  of  a  pump  which  may  contribute  to  stuffing  box  difii- 
cukies  are  listed: 

1.  Shaft  running  off  center,  due  to  excessive  wear  in  the 
bearing,  caused  by  a  bent  shaft  or  to  misalignment. 
This  condition  can  be  readily  checked  (1)  by  discon¬ 
necting  the  coupling  and  rechecking  the  aligmnent  and 
(2)  by  mounting  an  indicator  on  the  pump  casing  in 
the  vicinity  of  the  stuffing  box  and  determining 
whether  the  shaft  revolves  concentrically. 

2.  Shaft  or  shaft  sleeves  worn  and  scored  at  the  packing. 

A  routine  examination  of  these  parts  will  determine 
when  they  must  be  renewed  or  repaired. 

3.  Shaft  vibration  due  to  unbalance  of  the  rotor,  to  cavi¬ 
tation,  to  operation  at  extremely  light  flows  or  beyond 
the  recommended  maximum  capacity,  or  to  unsta¬ 
bility  in  parallel  operation. 

4.  Plugging  up  of  the  water  seal  connection  or  improper 
location  of  the  seal,  so  that  no  sealing  liquid  is  allowed 
to  enter  the  stuffing  box.  Likewise,  the  presence  of 
dirt  or  grit  in  the  sealing  liquid  will  cause  stuffing  box 
difficulties  through  scoring  the  shaft  or  shaft  sleeves. 

5.  Excessive  tightening  of  the  gland  with  resulting  ab¬ 
sence  of  leakage  to  lubricate  the  packing.  Hourly 
and  daily  observation  of  the  pump  operation,  coupled 
with  the  knowledge  that  some  leakage  is  necessary  for 
proper  stuffing  box  operation  will  avoid  troubles  from 
this  cause. 

6.  Failure  to  provide  suitable  cooling  through  water- 
cooled  stuffing  boxes  if  the  pump  is  so  fitted. 

7.  Excessive  clearance  between  the  bottom  of  the  stuffing 
box  and  the  shaft  or  shaft  sleeve,  causing  the  packing 
to  be  gradually  pushed  into  the  pump  interior.  Such 
a  condition  can  arise  from  repairs  made  to  shaft  or 
shaft  sleeves  by  grinding  them  down  excessively  in¬ 
stead  of  replacing  them  or  building  them  up  to  origi¬ 
nal  dimensions. 

8.  Packing  not  properly  selected  for  pressure,  tempera¬ 
ture  or  rubbing  speed  conditions. 

9.  Packing  not  properly  inserted  into  the  stuffing  box,  as 
for  instance  if  the  individual  rings  are  too  short  and 
the  gap  between  ring  ends  is  excessive  or  if  the  ring 
joints  are  not  staggered. 

Bearing  Troubles 

Bearing  trouble  are  probably  as  frequent  in  their  in¬ 
cidence  in  centrifugal  pump  installations  as  packing  and 
shaft  sleeve  difficulties.  The  list  of  contributory  causes 
is  a  relatively  lengthy  one  and  should  be  thoroughly  ana¬ 
lyzed  if  bearing  replacement  l>ecomes  a  repetitive  process. 
The  important  ones  follow: 

1.  Excessive  radial  or  thrust  load  caused  by  some  me¬ 
chanical  failure  inside  the  pump  or  by  failure  of  a 
hydraulic  thrust  balancing  device,  if  such  is  used. 

2.  Excessive  amount  of  grease  or  oil  in  the  housing  of 
an  anti-friction  bearing  will  cause  overheating  and 
failure  of  the  bearing. 

3.  Excessive  heating  of  the  bearing  may  be  due  to  im¬ 
proper  dissipation  of  heat  or  to  a  failure  of  the  cool¬ 
ing  medium  supply. 

4.  Lack  of  lubrication. 

5.  Dirt  or  foreign  matter  in  the  lubricant. 

6.  Improper  installation  of  anti-friction  bearings  (dam¬ 


age  during  assembly,  incorrect  assembly  of  stacked 
bearings,  use  of  unmatched  bearings  as  pairs). 

7.  Rusting  of  anti-friction  bearings  due  to  water  getting 
into  the  bearing  housing. 

8.  Excessive  cooling  of  water-cooled  bearings  resulting 
in  condensation  of  atmospheric  moisture  in  the  bear¬ 
ing  housing. 

9.  Last,  but  by  far  not  the  least,  misalignment  of  the  unit, 
bent  shaft  or  severe  vibration,  imposing  excessive 
loads  on  the  bearings. 

It  should  be  noted  that  most  anti-friction  l>earing  manu¬ 
facturers  issue  excellent  treatises  on  their  equipment, 
wherein  the  subject  of  bearing  failures  is  covered  very 
thoroughly.  They  provide  photographic  descriptions  of 
the  various  types  of  failures  which  may  occur,  so  that 
the  user  can  analyze  his  own  specific  problem  and  diag¬ 
nose  his  troubles  by  visual  comparison.  Because  anti¬ 
friction  bearings  are  used  widely  in  centrifugal  pumps 
as  well  as  in  other  equipment,  it  is  recommended  that  the 
maintenance  personnel  have  such  literature  available  and 
become  familiar  with  the  various  symptoms  of  anti-fric¬ 
tion  bearing  failure. 

Corrosion,  Erosion  and  Similar  Troubles 

One  of  the  most  insidious  and  most  costly  of  the 
troubles  which  may  affect  centrifugal  pumps  Is  the  failure 
of  the  materials  used  in  the  construction  of  the  pump  to 
withstand  the  corrosive  or  erosive  properties  of  the  liquids 
handled.  Unfortunately,  this  problem  is  of  an  extremely 
involved  nature  and  cannot  be  treated  extensively  in  a 
series  of  this  character.  A  certain  amount  of  general  in¬ 
formation  on  this  subject  was  presented  in  an  article  by 
the  authors  which  appeared  in  the  June.  195.t  issue  of 
Air  Conditioning,  Heating  and  Ventilating.  For  more 
detailed  information,  it  is  suggested  that  the  reader  con¬ 
sult  the  very  extensive  literature  available  on  the  subject 
of  corrosion.  It  should  be  noted,  in  passing,  that  the 
present  trend  of  thought  in  material  selection  has  been 
that  it  is  more  excusable  to  err  on  the  conservative  side 
and  to  select  materials  more  resistant  to  corrosion  and 
erosion  than  may  be  necessary,  than  to  invite  expensive 
breakdowns  and  interruption  of  service  through  skimp¬ 
ing  on  the  materials  selection  in  order  to  reduce  initial 
installation  costs. 

Articles  of  Series 

Here  is  a  list  of  the  various  articles  of  this  series, 
which  started  July,  1958,  and  the  dates  that  they  were 
published  in  Am  CONDITIONING,  Heating  and  Ventilat¬ 
ing. 

Installation  of  Centrifugal  Pumps,  Part  1,  July,  1958 

Installation  of  Centrifugal  Pumps,  Part  2,  August.  1958 

Operation  of  Centrifugal  Pumps,  Part  1.  September 
1958 

Operation  of  Centrifugal  Pumps,  October,  1958 

Maintenance  of  Centrifugal  Pumps,  Part  1,  November, 
1958 

Maintenance  of  Centrifugal  Pumps.  Part  2,  December, 

1958 

Maintenance  of  Centrifugal  Pumps,  Part  3,  January, 

1959 

Centrifugal  Pump  Troubles,  Part  1,  February,  1959 

Centrifugal  Pump  Troubles,  Part  2,  March.  1959 
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Ground  Water  Conditions 


of  necessity,  buildings  are  often  erected  on  sites 
^^or  areas  that  are  not  the  most  favorable  with  regard 
to  topography,  natural  drainage  and  soil  or  ground 
water  conditions.  Frequently  the  location  of  the  site  is 
more  important  than  the  particular  characteristics  of  the 
site  itself. 

Sites  with  poor  topography  can  be  filled  and  graded, 
and  those  with  poor  soil  or  faulty  drainage  can  be  cor¬ 
rected.  However,  ground  water  conditions  are  factors 
that  require  careful  handling  to  insure  against  seepage 
through  or  damage  to  the  floor  slab  at  grade.  Ground 
water  is  generally  caused  by  underground  streams  or  a 
fluctuating  water  table  and,  unless  it  is  controlled,  the 
water  can  create  endless  difficulties. 
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Pig.  I.  Three  arrangements  of  drainage  piping. 


Industrial  Plant 

For  example,  let  us  assume  that  a  manufacturer  decides 
to  locate  his  plant  in  an  area  where  ground  water  condi¬ 
tions  are  known  to  exist.  Let  us  further  assume  that  the 
plant  will  be  of  the  light  industrial  type  where  all  his 
equipment  and  office  facilities  will  be  located  at  grade 
level  in  a  one  story  building.  It  is,  therefore,  imj>erative 
that  water  does  not  seep  through  the  concrete  slab  for 
it  can  damage  equipment  and  facilities  and  can  cause  a 
constant  moisture  problem  at  this  floor  level. 

In  this  situation,  it  is  first  necessary  to  determine  just 
how  high  the  water  table  will  rise  and  the  quantity  of 
water  that  will  flow  through  the  soil  strata.  These  condi¬ 
tions  are  generally  determined  hy  the  landscape  architect 
or  the  site  engineer.  However,  it  is  usually  the  structural 
engineer  who  will  determine  the  exact  nature  of  the 
condition  since  this  data  is  important  in  the  design  of 
adequate  footings  and  foundations  for  the  structure. 

Once  the  data  have  been  compiled,  the  proper  means  for 
controlling  the  water  must  be  established.  There  are 
many  methods  that  may  l)e  used  in  protecting  the  floor 
slab.  The  method  that  will  l)e  used  should  be  discussed 
with  the  structural  engineer  or  the  engineer  who  designs 
the  foundation. 

One  method  that  will  keep  the  floor  dry  is  the  applica¬ 
tion  of  a  waterproofing  cement  finish  to  the  fl<Mir  slab. 
This  will  do  an  adequate  job  in  many  instances  but  some¬ 
times  is  not  too  practical  where  heavy  equipment  is  used 
and  where  there  is  danger  of  dropping  heavy  objects  on 
the  waterproofing  finish.  If  the  finish  is  cracked,  water 
will  seep  through. 

Other  methods  include  adding  water|)roofing  agents 
to  the  concrete  mix  used  for  pouring  the  floor  slab.  While 
this  has  considerable  merit  in  many  cases,  it  also  has  its 
limitations.  The  stru<‘tural  or  foundation  engineer  must 
de<‘ide  if  this  method  is  to  l>e  used. 

Another  method  involves  the  use  of  an  underground 
system  of  piping  that  will  intercept  the  rising  water  and 
conduct  it  to  a  sand  trap  and  sump  pumj)  where  it  can  l»e 
discharged  into  the  appropriate  system  of  piping  that  will 
carry  it  to  the  outside  street  sewage  facilities.  It  is  this 
system  that  will  be  discussed  in  this  article. 

Underground  Piping  Systems 

Dependent  upon  the  size  of  the  building  and  the  quan¬ 
tity  of  ground  water  that  must  l>e  handled,  there  are  many 
piping  systems  that  may  be  utilized  to  fulfill  the  need. 
Several  systems  are  shown  in  Fig.  1. 

Detail  A  of  Fig.  1,  shows  the  type  of  system  that  might 
be  used  in  a  moderately  sized  building  where  the  piping 
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^Underground  drainage  piping^ 


^  Outline  of  building 

Pig.  2.  One  arrangement  of  underground  drainage  piping 
to  intercept  ground  water  under  a  building. 


runs  are  n»rt  U)o  Itm".  The  pumping  equipment  is  place*! 
at  one  end  of  the  building. 

Detail  li  illustrates  the  type  system  that  might  lie  used 
in  a  larger  building.  The  piping  system  has  been  split 
to  shorten  the  length  of  run;  pumping  equipment  has  been 
placed  at  each  end  of  the  building. 

Detail  C  shows  a  still  larger  building  and  the  manner 
in  which  the  drainage  system  has  lieen  arranged  to  keep 
piping  runs  short.  This  particular  system  uses  three 
separate  pumping  units. 

These  systems  have  l>een  illustrated  in  s<-hematic 
fashion  examples  to  indicate  how  the  piping  might  Ire  ar¬ 
ranged.  The  engineer  can  follow  any  specific  arrange¬ 
ment  *»f  piping  that  he  might  favor.  The  quantity  of 
water  to  be  handled  detennines  the  lineal  feet  of  piping 
that  must  be  installed  to  do  an  adequate  job. 

Detail  "A" 

This  artu  le  will  discuss  the  undergr*)und  system  shown 
in  Detail  A.  An  enlarged  la\out  of  this  system  is  shown 
in  Fig.  2. 

The  drainage  piping  consists  of  semi  perforate<l  clay 
piping  installed  in  a  bed  of  crushed  stone.  Other  types 
of  clay  pipe  can  also  Ire  used.  Moreover,  concrete  or 
bituminized  fiber  pipe  of  the  same  type  can  be  used  with 
e<]ual  success.  It  is  always  good  practice  to  check  with 
the  manufacturer  of  the  specific  material  proposed  for 
use.  t<r  gain  the  rectrinmendations  and  installation  pro¬ 


cedures  that  the  manufacturer  can  offer.  This  help  will 
prove  valuable. 

As  the  ground  water  rises,  it  will  follow  the  easiest  path 
of  flow  which  is  through  the  piping  system.  Here  it  is 
conducted  to  the  sand  trap  and  thence  to  the  sump  pit. 
The  sand  trap  intercepts  and  retains  sand  and  grit  lor 
periodic  cleaning,  and  the  water  overflows  into  the  sump 
pit  where  the  pump  discharges  it  to  the  street  sewer 
facilities. 

Cleanouts  are  provided  at  the  end  of  the  lines  and  at 
the  halfway  points  in  the  lines  as  shown.  The  cleanouts 
serve  as  access  for  running  a  wire  through  the  line  to 
clear  sand  or  grit  deposits  or  for  determining  the  location 
of  possible  breaks  in  the  line.  Even  though  neither  of 
these  conditions  should  never  occur,  the  cleanouts  are 
a  means  for  checking.  They  can  be  used  to  che<  k  if 
water  is  flowing  through  the  piping.  Venting  will  be  dis¬ 
cussed  a  little  later. 

The  piping  arrangement  shown  in  Fig.  2,  is  for  ex¬ 
ample  only.  A  project  may  require  more  lineal  feet  of 
piping  or  a  different  arrangement  of  lines.  The  engineer 
must  provide  the  system  that  best  serves  the  needs  »)f  the 
project. 

Cross  Section  of  Piping 

Figure  3  shows  a  section  through  the  underground 
drainage  piping.  Here  the  piping  rests  on  a  bed  of 
crushed  stone  and  is.  in  fact,  covered  with  crushed  stone 
right  up  to  the  underside  of  the  floor  slab.  The  crushed 
stone  offers  a  firm  l)ed  of  support  for  the  piping  and,  in 
addition,  provides  an  easy  path  for  the  water  to  find  its 
way  to  the  piping.  If  the  ground  is  very  unstable,  then 
some  consideration  must  l>e  given  to  the  use  of  piling  or 
other  special  devices  t«i  pre\ent  the  installed  pi(>ing  from 
sagging. 

It  is  assumed  that  the  footings  or  foundation  of  the 
building  is  supported  on  piling  that  is  extended  down 
to  solid  earth.  The  piling  has  not  been  shown  in  the  de¬ 
tail  given  in  Fig.  3.  Wateqiroofing  has  been  added  to 
the  exterior  of  the  foundation.  It  is  often  desirable  to 
coat  the  interior  wall.  This  practice  helps  to  keep  the 
W'all  dry  above  the  floor  slab. 

The  alternate  method  offered  in  Fig.  3,  indicates  an¬ 
other  way  of  installing  the  underground  drainage  piping. 
Here,  trenches  have  been  dug  and  filled  with  crushed 
stone.  Once  again,  the  decision  of  just  which  method  is 
most  suitable,  is  up  to  the  engineer. 


•-cii - Foundation  wall '  ^  "^TERNATE  ^ 


Fig.  3.  How  drainage  piping 
is  arranged  under  a  floor  slab, 
and  the  use  of  crushed  stone. 
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that  extends  down  to 
a  firm  base. 
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Fig.  4.  A  typical  arrangement 
of  drainage  piping. 


Underground  drainage  piping 


Typical  section  of 
drainage  piping 


V«’.  J  A*'  Vd  •  .  A  r*  •*.  *•*  d  i  *  •  .  5  .  •  d'  ,  '  ••V 

r  — ‘  ’  ' — “-39-^ — ' - •  ■  ■  •  •  1^  ~ 

O  oa.  <a  ~ 

0  O  _ 

•  -  '=3P  'S’ 

B - °  ~~  * 


Enlarged  section  of  perforated 
clay  pipe  installation 


Finished  floor 
Floor  slab 

Crushed  stone 

Drainage  piping 
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Arrangement  Of  Piping 

Underground  drainage  piping  is  installed  to  slope 
toward  the  sand  trap,  as  shown  in  Fig.  4. 

The  slope  is  gradual  hut  positive  to  ensure  that  the 
water  will  flow  in  the  direction  of  the  sand  trap.  The 


Pig.  5.  End-of-line  cleanout  and  how  it  is  anchored. 


elexation  of  F  ig.  4  shows  the  location  of  the  cleanouts. 
The  enlarged  detail  of  the  piping  shows  that  the  perfora¬ 
tions  are  located  at  the  bottom  of  the  piping  to  intercept 
the  rising  ground  water.  As  mentioned  earlier,  sufficient 
lineal  feet  of  piping  must  l)e  used  to  take  care  of  the 
amount  of  water  that  can  Ire  expected. 

Arrangement  of  End  Cleanouts 

Cleanouts  at  pi{)e  ends  must  Ire  securely  anclnrred  in 
place  as  suggested  in  Fig.  5.  Trr  accomplish  this  it  is 
necessary  to  completely  surround  the  cleanout  with  a 


bl<K‘k  of  concrete  poured  at  the  same  time  as  the  floor 
slah.  A  cleanout  plug  at  floor  level  jrermits  access  ter  the 
underground  piping.  If  venting  is  desired  brr  the  under¬ 
ground  piping,  it  can  Ire  accomplished  in  manner  shown 
in  tlie  small  detail  of  Fig.  5. 

In-Line  Cleanouts 

The  in-line  cleanout,  Fig.  6.  is  generally  constructed 
in  a  manner  similar  to  that  given  brr  the  end-of-line  clean¬ 
out. 

A  hlcK-k  of  concrete  is  prrured  t<r  surround  the  cleamrut 
and  is  poured  at  the  same  time  as  the  fliMrr  slah.  The 
cleanout  tee  and  bends  are  scrlid  pieces  of  clay  pipe.  Where 
the  perforated  piping  is  cirntained  in  the  blcK-k  erf  con¬ 
crete,  tar  paper  is  wrapped  anrund  the  end  of  the  piping 
to  prevent  the  concrete  from  entering  the  perforations. 

Combination  Sand  Trap  and  Sump  Pump 

Figure  7  shows  a  typical  arrangement  of  sand  trap  and 
sump  pump.  One  structure  is  erected  to  accommodate 
both  functions.  The  bottom  of  the  sand  trap  is  sloped 
to  simplify  cleaning.  There  is  always  an  amount  of  sand 
or  crushe<l  stone  grit  that  w  ill  find  its  way  into  the  4lrain- 
age  line.  This  material  is  usually  washerl  into  the  sand 
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Fig.  6.  Installation  of  in-line  cleanout  and  the  manner  in 
which  it  is  anchored  in  place. 
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trap  by  the  ground  water.  The  sand  trap  prevents  this 
material  from  reaching  the  pumping  equipment  where  it 
could  do  some  extent  of  damage. 

Tlie  physical  dimensions  of  the  sand  trap  must  be  de¬ 
termined  by  the  engineer.  The  depth  of  the  sand  trap  is 
usually  18  to  24  inches  or  any  other  depth  that  may  be 
favored.  The  entry  of  the  underground  piping  should  be 
set  above  the  water  level  in  the  sand  trap.  A  steel  cover 
is  placed  over  the  pit  o[)ening  to  offer  easy  access  to  the 
pit. 

The  sump  {Himp  is  the  duplex  type  and  must  be  of  a  size 
that  will  adequately  handle  the  peak  flow  of  the  ground 
water.  The  sump  pit  depth  must  be  sufiicient  for  proper 
installation  of  pumping  equipment.  The  pump  manu¬ 
facturer  should  be  consulted  regarding  the  proposed  in¬ 
stallation  since  he  can  usually  offer  much  helpful  data 
upon  request. 

The  interior  of  both  the  sand  trap  and  the  sump  pit  is 
surfaced  with  waterproofing  material  to  maintain  water¬ 
tight  conditions  in  both  units. 


Rg.  7  (right).  Arrangement  of  sand  trap  and  sump  pump 
to  handle  the  discharge  of  ground  water. 
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Wind  Chill  Table 


Army  Develops 

A  Wind  Chill  Table,  designed  to  gage  in  advance  the 
severity  of  the  weather,  will  be  provided  to  Army  com¬ 
manders  in  an  effort  to  further  reduce  the  already  low 
incidence  of  cold  injury  among  troops.  The  table  was 
developed  at  the  U.  S.  Army  Medical  Research  Labora¬ 
tory,  at  Fort  Knox,  Ky. 

Wind  chill,  one  of  the  most  important  factors  in  the 
production  of  cold  injury,  may  be  prevented  by  proper 
use  of  this  table  which  shows  equivalent  temperatures, 
so  that  when  a  unit  commander  has  a  forecast  of  the 
temperature  and  wind  speed,  he  can  determine  the  ap¬ 
proximate  temperature  equivalent  against  which  he  must 
protect  his  men. 

Everyone  knows  it  feels  colder  when  the  wind  blows. 


but  they  don’t  know  how  much  colder  it  actually  is;  re¬ 
sults  found  in  the  Wind  Chill  Table  are  startling.  For 
example,  the  table  shows  that  if  the  temperature  to  be 
expected  is  about  34  deg  F  and  the  expected  wind  velocity 
is  20  mph,  then  the  effect  on  exposed  flesh  is  the  same  as 
38  deg  below  zero  with  no  wind — a  condition  similar  to 
that  found  in  a  deep  freeze. 

To  use  the  table,  first  obtain  the  temperature  and  wind 
velocity  forecast  data.  Locate  the  expected  wind  speed 
at  the  top  of  the  table.  Read  down  this  column  to  the 
number  corresponding  most  closely  to  the  expected  tem¬ 
perature.  From  this  point,  follow  across  to  the  last 
column  on  the  right,  marked  zero  wind  speed ;  this  is  the 
equivalent  temperature  reading. 


EQUIVALENT  TEMPERATURES 

ON  EXPOSED  FLESH  AT 

VARYING 

WIND  VELOCITY 

Wind  Velocity  in  miles  per  hour 

45 

35  1 

25 

i  20  i 

15  1  10  1  5 

!  3 

i  2  1 

1  ^ 

0 

Temperature  in  deg  F 

90 

89.5 

89 

88.5 

88  88.8  87.5 

87 

86 

84.5 

83 

82 

81 

80.5 

80 

79.5  78  76 

74 

72.5 

70 

60 

72 

71 

69.5 

68 

67  65  60 

57 

53.5 

47.5 

23 

63 

61 

59 

57 

55  52  44.5 

39 

34.5 

20 

—  II 

51 

49 

47 

45 

42.5  38  28 

18.5 

1  1 

0 

—27 

41 

39 

36 

34 

30.5  25  1 1 

0 

—  9 

—23.5 

—38 

30 

28 

25 

23 

18  II  —  5 

—16.5 

— 40 

— 

— 

20 

18 

14 

1 1 

6  —  2  —19 

—40 

— 

— 

— 

10 

7.5 

3 

0 

—  6  —15  —35 

— 

— 

— 

— 

0 

—  2.5 

—  8 

—  12 

—  18  —29  — 

— 

— 

— 

— 

—  1 1 

—  14 

—  18 

—23 

—30  —  — 

— 

— 

— 

— 

—21 

—24 

—30 

—35 

-  -  - 

_ 

— 

— 

— 

—32 

—35 

—40 

—40 

—  —  — 

— 

— 

— 

— 

Note: 

Dashes  indicate  val 

lues  below 

minus  40  deg  F. 
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Explanation  of  the  mechanism  of 

Thermoelectric  Refrigeration 


J.  KELLY 

Research  Laboratories,  Westinghouse  Electric  Corp., 
Churchill  Borough,  Pa. 


At  present,  interest  is  developing  in  the  field  of  thermoelectric  refrigeration. 
This  article  was  prepared  to  provide  a  better  understanding  of  the  production  of 
cold  through  this  principle. 


^  I  THERMOELECTRICITY  is,  by  definition,  a  property 
-*•  of  two  different  materials  joined  together  and  sub¬ 
jected  to  a  temperature  difference.  When  two  such  ma¬ 
terials  are  placed  in  electrical  and  thermal  contact  the 
distribution  of  electrons  in  them  will  differ.  Figure  1 
illustrates  this  and  shows  on  the  left  the  distribution  of 
electrons  in  an  ideal  material  at  a  uniform  temperature. 
The  electrons  are  everywhere  equally  populous.  But  as 


Fig.  I.  Distribution  of  electrons  in  an  ideal  material.  Left, 
unheated;  right,  heated  at  one  end. 


heat  is  applied  to  one  portion  of  the  material  so  that  a 
temperature  difference  exists  between  that  portion  and 
some  cooler  places  further  out  on  the  bar,  then  the  elec¬ 
trons  will  tend  to  leave  the  warmer  portion  and  concen¬ 
trate  near  the  cooler  portion.  The  net  effect,  as  shown 
on  Fig.  2,  is  an  electrical  polarization  of  the  material, 
namely,  a  difference  in  electrical  charge.  The  region  on 
the  colder  side  having  more  electrons  will  be  more  nega¬ 
tive  than  the  warmed  side.  However,  once  this  condition 
is  obtained,  no  further  effects  are  noted  since  there  is  no 
closed  circuit  through  which  the  electrons  may  flow  hack 
to  the  warm  side,  and  hence  as  can  be  seen,  no  work  can 
he  done. 

Shift  of  Electrons 

As  shown  in  Fig.  3,  if  we  connect  two  materials  of 
different  character,  and  the  difference  may  be  slight  or 
extreme,  we  observe  that  they  will  then  distribute  their 
electrons  under  the  influence  of  heat  in  such  a  way  that 
the  net  result  will  be  a  flow  of  electrons  if  the  circuit  is 
closed  by  means  of  a  wire.  This  process  is  not  unlike  the 


expansion  of  and  compression  of  a  gas,  so  that  fretjuently 
one  hears  reference  to  an  electron  gas  as  a  convenient 
way  of  thinking  not  only  of  this  but  also  other  electronic 
processes. 

i* 

Reversible  Process 

Now,  thermoelectricity  is  what  is  called  a  reversible 
phenomenon.  This  means  that,  if  heat  may  he  u.«eil  to 
pump  electrons,  then  electrons  may  be  use<l  to  pump  heat 
because  each  electron  carries  with  it  a  certain  fraction  of 
the  heat  contained  in  the  entire  material.  As  it  moves 
from  the  warmer  to  the  cooler  portion,  it  carries  with  it 
a  quantity  of  heat  as  well  as  its  unit  of  charge.  If  this 
is  the  case,  one  should  be  able  to  impo-^^e,  as  is  shown  in 
Fig.  4,  an  electric  current  by  means  of  a  battery  and 
cause  the  electrons  to  move  in  the  direction  such  that  heat 
is  pumped.  The  electrons  carrying  heat  from  one  place 
to  another  will  result  in  a  co<ding  effei’t  as  they  expand 
across  the  junction  between  the  two  different  materials 
and  heat  that  they  carry  is  ultimately  delivered  to  the 
opposite  ends  of  the  materiaU. 


+ 


Fig.  2.  Electrical  polarization  of  a  material  due  to  uH' 
symmetrical  heating. 
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Fig.  3.  Single  junc¬ 
tion  generator  — 
electrons  distrib¬ 
uted  under  influ¬ 
ence  of  heat  so 
that  net  result  is 
flow  of  electrons  if 
circuit  is  closed. 


Therefore,  thermoelectric  power  is  defined  as  elec¬ 
trons  pumped  by  heat — and  thermoelectric  refrigeration 
— heat  pumped  by  electrons. 


Rg.  4.  Single  junction 
refrigerator.  Electric 
current  causes  elec¬ 
trons  to  move  from 
warmer  to  cooler  por¬ 
tion,  carrying  a  quan¬ 
tity  of  heat  as  well  as 
its  unit  of  charge. 


Properties  of  Material 

With  these  basic  principles  established,  we  can  pro¬ 
ceed  to  a  discussion  of  the  applications  that  thermoelec¬ 
tric  refrigeration  will  perform.  In  Fig.  5  are  plotted  the 
physical  parameters  which  govern  the  thermoelectric 
properties  of  materials.  It  may  be  seen  here  that  there 
are  three  classes  of  matter  which  exhibit  thermi>electric 
properties  to  some  extent:  metals,  which  have  a  sufficient 
number  of  electrons  to  be  very  gocxl  electrical  conductors: 
semiconductors,  where  the  numl>er  of  electrons  is  inten¬ 
tionally  restricted  to  give  the  desired  characteristics  of 
that  cla.ss  of  materials;  and  insulators,  where  there  are 
so  few  electrons  that  the  elec'trical  conduction  is  p<M)r.  In 
marked  contrast  to  the  deficiency  of  electrons,  the  insula¬ 
tors  have  the  highest  therimjelectric  voltage,  definitelv 
a  desirable  characteristics  for  power  generation. 

Explanation  of  Graph 

In  this  figure  the  letters  on  the  ordinate  represent:  M, 
merit  factor;  T,  maximum  operating  temperature;  S, 
Seebeck  coefficient. 


It  is  clear  from  examining  the  data  plotted  in  Fig.  5, 
that  the  most  attractive  materials  for  refigeration  are 
those  in  the  general  class  of  semiconductors  and.  in  fact, 
this  has  been  demonstrated  many  times  in  the  past,  be¬ 
ginning  in  1838  wrhen  the  Peltier  effect  was  demonstrated 
bv  a  Russian  academician  named  Lenz  using  a  couple 
probably  composed  of  compounds  of  bismuth.  The 
present  research  work  is  largely  concerned  with  materials 
based  upon  the  formula  Bij  Te;,  ( bismuth  telluride)  which 
suitably  prepared,  can  demonstrate  a  heat  pumping 
efficiency  of  the  order  of  18  to  'liY/t .  However,  for  many 
reasons  such  as  mei’hanical  properties  and  cost  of  raw 
materials,  it  is  desirable  to  deviate  from  this  composi¬ 
tion  and  a  number  of  proprietary  compositions  are  now 
available  which  have  properties  comparable  with  bismuth 
telluride. 

Thermal  Efficiency 

We  will  confine  the  remainder  of  our  discussion  to  the 
recent  advances  in  the  engineering  and  fabrication  of  de¬ 
vices  to  use  the  thermoelectric  principle.  In  Fig.  6.  over¬ 
all  efficiency  ( sometimes  called  the  thermal  efficiency  of  a 
varietv  of  heat  engines!  is  pliHted  as  a  function  of  the 
p<)wer  rating  of  these  engines.  Observe  that  the  curve 
defines  an  area  such  that  any  machine  that  is  desired  can 
be  designed  underneath  the  curve  to  the  right  and  that  for 
low  power  ratings,  low  efficiences  are  apparently  in¬ 
evitable.  This  curve  was  draw  n  for  the  reverse  of  thermo¬ 
electric  cooling,  which  is  the  field  of  thermoelectric  power 
generation. 

However,  it  is  interesting  to  observe  tliat  this  same 
curve  is  applicable  to  refrigeration  as  well  as  to  power 
generation.  We  simply  change  the  x-axis  from  power 
rating  to  tons  of  cooling.  Now  it  is  .-ieeti  that  a  very  small 
compressor  must  be  a  very  inefficient  compressor  and  a 
very  large  compressor  may  be  quite  eflicient.  It  is  obvious 
to<»  that  there  are  more  things  that  one  w  ishes  to  do  in  the 
small  range  of  refrigeration,  more  units  are  desirable 
which  enclose  only  a  cr>ol  volume  of  a  few  cubic  inches  to 
a  cubic  foot  or  so.  than  would  be  the  equivalent  case  for  a 
few  watts  of  power  in  power  generation.  It  U  als4)  true 
that  the  efficiency  of  thermoelectric  refrigeration  materials 
is  now  a  considerable  way  along  the  road  toward  com- 


Insulators  Semi-cond.  Metals 


Fig.  5.  Thermoelectric  parameters  —  metals,  semiconduc¬ 
tors,  and  insulators. 


90 


MARCH,  1959.  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


Thermal  efficiency 


Fig.  6.  Graph  of  conventional  and  thermoelectric  power 
vs.  efficiency. 


peting  with  existing  devices.  Admittedly  the  ellicieucy  is 
only  about  half  what  you  might  get  for  existing  devices 
in  the  rather  heavy  ratings,  it  is  nevertheless  true  that  for 
very  small  refrigeration  devices,  no  compressors  exist 
today  that  are  at  all  reasonable  in  either  (1)  efficiency 
or  (2 1  size. 

Coefficient  of  Performance 

The  coefficient  of  performance  is  defined  as  the  heat 
being  pumped  divided  by  the  power  necessary  to  pump 


it.  This  may  be  related  to  the  properties  of  material  by 
the  expression: 


1  /A  Tartia. 

C.o.p.  =  —  ( - 1 


2  VAT 


A  Tadia  —  2Mw  Tcold 

Now  the  term  M*  contains  the  electrical  and  thermal 
properties  of  the  materials  in  the  following  way: 


where  T  is  Tcoid 


s  is  fiwrc 

f>  is  resistivity 

and  K  is  thermal  conductivity. 
( All  T  values  are  in  °K ) 


Typically  thi.s  expression  !/«,  will  range  in  value  from  0 
to  a  theoretical  limit  of  alxtut  0.3.  At  present  the  value 
is  in  the  range  of  about  O.l  to  l)etter  than  0.2. 

The  thermal  design  considerations  associated  with  a 
thermoelectric  device,  whether  for  refrigeration  or  power 
generation,  must  be  directly  related  to  the  development 
of  new  materials.  It  is  ncessary  that  heat  pass  through  a 
thermoelectric  material  for  power  to  be  generated;  or 
that  elet'tric  current  pass  through  it  so  that  heat  is 
pumped  to  create  a  condition  of  refrigeration.  Dr.  Ed¬ 
ward  V.  Somers,  a  Se<'tion  Manager  of  the  Phermo- 
dynamic  Section  of  the  Westinghouse  Research  Labora¬ 
tories.  has  guided  this  portion  of  the  program. 


Causes  and  Cures  for  an  Unsteady  Water  Line  in  Low  Pressure  Steam  Boilers 


A  fluctuating  level  in  the  water  line  of  a  steam  heating 
boiler  is  usually  an  indication  that  fuel  is  being  wasted. 
Therefore,  by  correcting  this  condition,  a  substantial 
amount  of  fuel  can  be  conserved. 

One  may  wonder  what  are  some  of  the  conditions  that 
create  this  fluctuating  water  level. 

The  chief  contributing  factor  is  the  presence  of  grease 
or  dirt  in  the  boiler  water.  Oil  being  lighter  than  water, 
floats  on  top.  Steam,  rising  toward  the  surface,  cannot 
penetrate  that  part  of  the  surface  covered  by  oil  and  it 
condenses  without  leaving  the  boiler.  The  surging  effect 
thus  created  is  reflecte<l  in  the  rising  and  falling  of  the 
water  line  level  in  the  gage  glass.  This  condition  is  more 
likely  to  exist  in  new  systems,  since  pluml)ers  and  steam- 
fitters  must  use  oil  in  their  threading  operation.  Some 
of  the  oil  left  on  threads  then  enters  the  pi|)e. 

To  test  for  oil  in  boiler: 

1.  Draw  off  a  small  }>an  of  water  using  the  opening  at 
the  bottom  of  the  gage  glass. 

2.  Bring  water  to  a  l>oil  over  a  gas  plate. 

3.  If  the  water  is  clean,  it  will  come  to  a  full  rolling 
Ixtil  over  the  entire  water  surface. 

4.  If  oil  is  present,  only  part  of  the  surface  will  boil 
and  only  in  places  where  no  oil  is  present. 

The  job  of  eliminating  oil  from  boiler  water  should  be 


done  by  a  contractor  because  spe<  ialized  know'le<lge  is 
needetl  to  do  the  work  pro|>erly.  A  well-meaning,  do-it- 
yourself  attempt  by  one  not  ex|)erienced  can  result  in 
higher  fuel  costs. 

For  example  a  custodian,  in  an  effort  to  offset  oil  re¬ 
sistance,  mav  raise  the  steam  pressure  in  the  belief  that 
this  can  overcome  the  surface  tension  caused  by  the  pres¬ 
ence  of  oil.  This  only  senes  to  waste  fuel.  Steam  at 
four  pounds  pressure  has  little  more  heat  than  steam  at 
two  pounds  and  costs  much  more  to  prodme. 

Fluctuating  water  level  can  also  be  caused  by  poor 
boiler  design.  If  the  connecting  links  l)etween  se<-tions 
of  the  boiler  are  small,  and  the  fire  is  situatfxl  under  only 
one  section  of  the  boiler,  then  turbulent  water  will  tend 
to  back  up  at  the  small  fittings,  rather  than  flow  evenly 
throughout  the  s\stem.  This  cannot  be  correc  ted  bv  rais¬ 
ing  the  steam  pressure.  Only  a  design  change  will  help. 

The  lack  of  a  Hartford  loo.p  or  check  valve  in  the  wet 
return  |)iping  may  also  cause  unsteady  water  level.  Here 
again  a  heating  contractor  can  remedy  this  situation. 

Most  causes  of  fluctuating  water  level  can  b«*  remedied 
as  suggc'stt'd.  Time  and  money  spent  in  maintaining  a, 
steady  water  level  will  be  quickly  repaid  in  fuel  sav¬ 
ings. — George  Bala.sses,  consulting,  engineer.  Anthracite 
Information  Bureau,  i\'ew  York,  N.  Y. 
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Gas  vs.  Electric  Air  Conditioning 

In  the  January,  1 959,  issue  of  this  publication  the  Reference  Section  was 
devoted  to  a  comprehensive  discussion  of  Gas  Powered  Air  Conditioning 
which  was  prepared  by  the  Air  Conditioning  and  Heating  Committee 
of  the  American  Gas  Association.  This  discussion  included  information 
on  the  economics  of  gas  air  conditioning,  and  this  particular  phase  of  the 
section  has  elicited  comments  which  follow,  prepared  by  E.  R.  Ambrose, 

Head,  Air  Conditioning  Division,  American  Electric  Power  Service 
Corporation,  New  York,  N.  Y. 


The  January  1959  Reference  Section  article  on  Gas 
F*owere<l  Air  Conditioning,  under  economic  considera¬ 
tions  particularly,  implies  advantages  for  absorption  sys¬ 
tems  which  are  misleading  and  inaccurate.  Actually,  it 
is  not  so  much  what  was  said  in  the  article  as  what  was 
not  said  that  can  cause  the  erroneous  conclusions. 

In  Table  1  and  throughout  the  entire  article,  for  in¬ 
stance.  the  steam  consumption  of  an  absorption  system 
is  given  as  20  pounds  per  ton  hour.  The  article  neglected 
to  state  that  this  is  a  full  load  value  under  a  given  set 
of  conditions  and  that  with  partial  loads  the  steam  con¬ 
sumption  can  increase  to  as  much  as  31  pounds  per  ton 
hour.  In  fact,  it  has  been  found  from  actual  observa¬ 
tion  of  many  commercial  installations  that  the  cooling 
system  operates  at  full  load  only  about  11-15%  of  the 
season  while  (operating  at  75,  50  and  25%  capacity  for 
about  30.  50  and  12%,  respectively,  of  the  cooling  sea¬ 
son.  It  can,  therefore,  he  concluded  that  the  seasonal 
consumption  (whether  it  be  steam  or  electric)  must  be 
computed  on  the  basis  of  total  operating  hours  and  not 
eijuivalent  full  load  hours.  It  is  interesting  to  note  in 
this  regard  that  frequently  the  decrease  in  kw  demand 
of  the  electric  driven  machine  is  in  direct  ratio  to  the 
capa<  ity  reduction  which  makes  it  very  attractive  for 
light  load  operation. 

Another  omission  in  the  article  is  the  kwh  consump¬ 
tion  of  electric  auxiliaries  which  are  chargeable  to  the 
absorption  system.  Each  system  must  have  purge  pump, 
solution  pump  and  an  evaporator  pump.  The  size  of 
these  pumps  on  a  200-340  ton  Carrier  machine,  for  in¬ 
stance,  is  2.5  and  3  hp,  respectively.  On  a  York  machine, 
these  pumps,  according  to  the  article,  are  %,  and  IVl;, 
respectively.  The  important  thing  to  remember  is  that 
these  pumps  must  operate  whenever  the  machine  is  being 
use<l,  regardless  of  the  load,  and  even  on  a  standby  basis 
under  no  load  conditions.  This  usually  means  a  total 
of  2(K)0  to  4000  hours  or  more  of  operation  |>er  cooling 
season.  In  addition,  the  kwh  consumption  of  the  many 
other  ele<-tric  auxiliaries  must  he  added  to  the  absorption 
system.  This  includes  boiler  controls,  steam  condensate 
pumps,  additional  condenser  pump  consumption  (over 
a  comparable  electric  driven  machine)  and  additional 
cooling  tower  fans  (over  a  comparable  electric  driven 
machine).  The  electric  energy  cost  of  these  auxiliaries 


represents  a  relatively  large  percentage  of  the  total 
operating  cost  of  an  absorption  system.  As  an  example, 
in  a  recent  evaluation  of  a  360  ton  system,  the  estimated 
annual  gas  consumption  cost  of  an  al>sorption  machine 
was  $17,083  and  the  electric  energy  cost  of  the  auxilaries 
was  $2235  making  a  total  of  $19,318,  while  the  com¬ 
parable  operating  cost  of  an  electric  driven  machine  was 
$7438.  The  auxiliary  cost  of  the  absorption  machine  was 
not  only  13%  of  the  total  opjerating  cost  of  the  absorp¬ 
tion  system  but  was  equivalent  to  about  30%  of  the  total 
cost  of  a  comparable  electric  driven  machine  as  well. 

The  third  omission  in  the  article  was  the  failure  to 
mention  the  need  of  a  larger  cooling  tower  for  an  absorp¬ 
tion  machine.  Table  1  did  list  the  heat  rejection  to  the 
cooling  tower  water  of  32.000  to  34,800  Btu  per  ton  but 
it  was  not  stated  that  in  contrast  only  15.000-16,000  Btu 
were  re<]uired  for  an  electric  driven  machine.  This 
means  that  the  cooling  tower  must  not  only  he  larger  in 
size  hut  must  have  larger  fans  and  circulating  pump 
and  he  heavier  than  a  comparable  size  electric  driven 
machine.  Using  Table  3  of  the  article  as  a  guide,  this 
would  mean  that  the  dimensions  of  a  cooling  tower  for 
a  250  ton  absorption  machine  at  75  deg  wei  bulb  would 
he  18  X  33  X  8  feet  with  a  weight  of  54.800  Ih  and  having 
two  7^/j  hp  fans.  In  contrast,  the  dimensions  of  a  cool¬ 
ing  tower  for  a  250-ton  electric  driven  machine  at  75 
deg  wet  bulb  would  be  18  x  17  x  8  feet  with  a  weight  of 
28.500  Ih  and  having  one  7V^  hp  fan. 

Another  misrepresentation  in  the  article  is  the  use  of 
75  to  80%  boiler  efficiency  to  obtain  the  seasonal  fuel 
consumption.  These  are  so-called  “boiler  test”  efficien¬ 
cies  obtained  under  ideal  conditions.  For  instance,  such 
an  efficiency  is  obtained  by  operating  the  boiler,  which 
is  clean  on  both  the  fire  and  water  sides,  at  a  constant 
predetermined  load  (usually  at  its  rated  capacity)  for 
several  hours  prior  to  taking  any  readings.  During  this 
warm-up  period,  the  air-fuel  ratio  is  adjusted  to  give 
maximum  efficiency.  Such  a  test,  however,  does  not 
simulate  actual  operating  conditions  throughout  the  sea¬ 
son,  since  such  influencing  factors  as  flue  pipe  losses, 
standby  losses  and  faulty  operation  of  the  boiler  are  ex¬ 
cluded.  Consequently,  the  actual  seasonal  boiler  and 
auxiliary  equipment  efficiency  will  be  much  lower  than 
the  75  and  80%  ideal  efficiencies. 


A  rebuHal  to  Mr.  Ambrose's  article  has  been  made  by  Robert  H. 

Combs,  Chairman,  Air  Conditioning  and  Heating  Committee,  American 
Gas  Association,  as  follows: 

Mr.  Ambrose  has  properly  pointed  out  that  when  a  what  type  of  etjuipment  will  have  the  lowest  ownership 

cost  analysis  is  made,  its  main  purpose  is  to  determine  and  operating  cost  in  the  long  run.  The  costs  of  the  origi- 
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nal  equipment  and  the  costs  of  operation  must  be  accu¬ 
rately  estimated.  These  estimates  must,  per  force,  in¬ 
clude  all  relevant  data. 

His  comments  dealt  exclusively  with  a  comparison  of 
electric  and  absorption  systems,  disregarding  the  other 
systems  treated  in  the  Reference  Section,  namely  steam 
turbine  driven  and  gas  engine  driven  equipment.  Both 
these  types  are  widely  used.  We  should  not  overlook 
the  fact  that,  in  many  situations,  these  types  of  equip¬ 
ment  enjoy  a  favorable  economic  position.  It  would  be 
equally  incomplete  to  compare  selected  types  of  equip¬ 
ment  as  it  would  be  to  compare  only  selected  economic 
factors  in  making  an  analysis. 

According  to  the  ASHRAE  definition,  “air  condition¬ 
ing”  includes  winter  as  well  as  summer  operation. 

The  case  is  made  for  summer  air  conditioning,  but 
winter  air  conditioning  has  been  almost  completely 
ignored.  We  believe  that  the  true  costs  of  comfort  within 
a  building,  whether  it  be  an  industrial  or  a  commercial 
establishment  or  an  office  building,  are  made  up  of  the 
cost  of  both  winter  and  summer  air  conditioning.  There¬ 
fore,  the  following  factors  should  be  analyzed: 

1.  Winter  air  conditioning  (heating)  owning  and 
operating  costs  inclusive  of  all  special  features  and 
equipment. 

2.  Summer  air  conditioning  owning  and  operating 
costs,  including  the  cost  of  all  special  features  and 
equipment. 


3.  The  hitherto  neglected  owning  and  operating  costs 
of  the  building  hot  water  supply  which  is  a  year- 
round  requirement. 

The  winter  air  conditioning  costs  and  the  summer  air 
conditioning  costs  are  relatively  straightforward  estimat¬ 
ing  and  calculating  procedures.  The  third  point  may 
often  tip  the  scales  in  view  of  the  fact  that  almost  every 
building  has  a  hot  water  boiler  which  runs  all  year  round. 
In  the  winter,  it  supplies  heating  and  building  hot  water; 
in  the  summer,  it  supplies  building  hot  water  alone.  Dur¬ 
ing  the  summer,  when  it  is  operating  at  very  low  loads, 
its  efficiency  is  quite  low.  The  boiler  is  use<l  during  the 
summer  for  additional  load  which  operates  air  condi¬ 
tioning  equipment.  This  yields  a  dual  benefit.  It  will 
bring  the  over-all  yearly  efficiency  of  the  boiler  to  a 
higher  level  and  lower  the  average  gas  rate.  It  was  pointed 
out  that  auxiliary  equipment  o|)erating  costs  can  amount 
to  a  sizeable  figure.  In  many  areas,  consideration  of 
additional  operating  costs  of  electric  auxiliary  e<|uipment 
is  completely  overshadowed  by  low  gas  rates. 

There  always  exists  a  particular  combination  of  equip¬ 
ment  which  will  yield  the  lowest  operating  and  ownership 
costs.  We  must  not  overlook  the  operational  advantages 
of  year-round  systems.  Consistent  optimum  comfort,  as 
well  as  low  cost,  should  be  the  yardstick  of  choice.  No 
compensatory  factors  should  be  conjured  up.  V('e  sin¬ 
cerely  believe  that  gas  equipment  will  be  found  to  satisfy 
most  of  the  requirements,  most  of  the  time. 


New  Data  on  Infra-Red  Heating 


Experience  with  recent  infra-red  heating  installations 
in  Germany'  has  demonstrated  that  standard  heat-loss 
estimates  tend  to  produce  oversized  installations.  Unlike 
other  heating  methods,  capacity  does  not  increase  with 
room  height  or  volume,  and  is  less  affected  by  loss  through 
building  walls. 

Mounting  of  infra-red  heaters  around  the  whole 
cornice  of  the  room,  rather  than  helow  the  ceiling,  is 
recommended,  to  reduce  convective  losses.  As  room 
height  increases,  infra-red  heating  becomes  a  more  eco¬ 
nomical  method,  as  compared  to  convective  heating.  For 
rooms  with  breadth  less  than  about  three  times  the 
height,  the  value  of  specific  radiation  output  (total  load 
divided  by  floor  area)  is  a  constant,  its  value  being 
dependent  only  on  the  temperature  difference,  inside  and 
outside,  and  the  room  structure.  In  calculating  heat  loss, 
a  lower  room  air  temperature  is  allowable.  A  temperature 
of  57,  rather  than  68  deg  F,  may  be  used. 


'Calculations  tor  Electric  Infra-Red  Space  Heating:  F.  Fourne; 
Heizing,  Lettung,  Haustechnik,  January,  1958,  as  summarized  in 
Heating,  (London)  December,  1958. 


TABLE  1— ADDITIONS  TO  INSTALLED  CAPACITY 

Room  j 

Preheating,  Min. 

j  Additions,  per  cent 

Bedroom,  Bathroom  . . . . 

.  2-4 

80 

Living  Rooms  . 

.  2-7 

50-70 

Offices  . 

.  7-12 

35 

Schools  . 

.  5-10 

60 

Workrooms  . 

.  1 5-60 

30-40 

Churches,  Exhib.  Halls  . 

.  30-90 

30-35 

Infra-red  heating  is  especially  suitable  for  short- 
period  heating.  When  turned  on,  equivalent  tem|)erature 
rises  rapidly  with  radiator  temperature,  while  air 
temperature  rises  more  slowly,  due  to  heat  given  off 
by  persons  and  irradiated  objects.  As  air  temperature 
rises,  radiation  output  may  be  reduced  to  maintain  a 
constant  comfort  temperature. 

A  minimum  loading  of  10  watts  per  s<j  ft  for  an  out¬ 
door  temperature  of  32  deg  is  recornmenderl  for  rooms 
with  one  external  wall  and  normal  doors  and  windows, 
but  this  necessitates  a  preheating  time  of  10  to  20  hr. 
To  reduce  this  to  more  reasonable  values  of  1  hr  or  less, 
additions  to  the  installed  capacity  are  proposed  as  given 
in  Table  1. 

In  offices,  it  is  desirable  to  place  additional  heaters 
beneath  each  desk,  to  irradiate  legs  and  feet.  Capacities 
of  150-250  watts  are  lecommended.  The  installed  capacity 
may  require  further  adjustment  to  take  care  of  large 
windows  or  severe  exposure,  better  insulation,  etc. 

When  only  part  of  a  room  requires  heating,  the 
capacity  is  worked  out  on  the  basis  of  the  heated  fl(M)r 
area,  and  additions  made  to  allow  for  heat  escaping  to 
the  rest  of  the  room  as  given  in  Table  2. 


TABLE  2— ADDITIONAL  HEATING  CAPACITY  FOR 
PARTLY  OCCUPIED  ROOMS 


Fraction  of  room  to  be  heated,  per  cent 

60 

40 

25 

Addition  (referred  to  heated  area,  per  cent) 

1  1 

I  20 

35 

50 
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NEWS  OF  EQUIPMENT  AND  MATERIALS 


Use  the  convenient  prepaid  postcard  appearing  on  the 
last  page  for  securing  additional  information  about  new 
equipment  and  materials  described  in  this  department. 

Small  Heat  Pump 

A  2-hp  heat  pump  designed  for  small  homes  and  multi¬ 
unit  structures  is  introduced  by  Carrier  Corp.,  Syracuse, 
N.  Y.  Called  the  Heat  Pump  Weathermaker,  it  is  more 
com|)a<  t  than  previous  models,  and  is  the  first  one-piece 
unit  proiluced  hy  the  company  for  whole-house  air  condi¬ 
tioning.  Its  cabinet  is  less  than  3  ft  square  and  can  Ik* 
located  outside  the  house  for  simple  installation  and 
service.  According  to  a  company  spokesman,  the  new 
heat  pump  represents  substantial  savings  in  initial  and 
operating  costs  over  other  methods  of  year-round  air 
conditioning. 


Cooling  capacity  is  22.000  Btu  and  heating  output  is 
23,000  Btu.  with  additional  strip  heaters  available  at 
10, (KM)  Btu  each.  Automatic  defrosting  is  actuated  every 
90  min.  if  neiessary.  The  (operation  starts  only  if  the 
outdoor  temperature  b  in  the  range  where  frost  will  form. 
This  is  the  same  device  use«l  on  the  company’s  larger 
heat  pump  systems. 

Separate  fan  motors  are  said  to  increase  efficiency  hy 
|>ermitting  constant  recirculation  of  inside  air  without 
operation  of  the  outside  fan.  Defrost  is  accomplished 
in  5  min  l»ecause  n<*  cold  air  is  drawn  into  the  unit 
while  the  outside  fan  is  in  o|)eration. 

Besides  a  room  thermostat  which  automaticallv  swiu-hes 
the  unit  fr«)m  heating  to  cooling  as  re<]uire<l.  the  heat 
pump  has  an  iK-onostal  l<K-ated  cmtside  to  actuate  strip 
heaters  when  temperatures  fall  l>elow  certain  levels. 
More  information?  Circle  Item  I,  postcard,  last  page. 


Refrigeration  Compressor  Line 

Worthington  Coiq)..  Harrison,  !S.  J..  announces  its  new 
integrate*!  refrigeration  compressor  line  of  hermetic  and 
direct  couple*!  drive  units  in  six  sizes  ranging  fnwn  15 
to  80  tone.  (General  design,  exceptionally  close-running 
fit  tolerances,  rugged  cast  iron  l>ody  and  manifold,  and 
the  use  of  cushioned  ring  valves  all  help  to  assure  un¬ 
usually  quiet  operation. 

Compressor  is  designed  to  operate  at  17.50  rpm  in 
dire*'t  couple*!  or  hermetic  arrangement.  Overall  re¬ 


duction  in  size  and  weight  to  displacement  is  realized  at 
this  speed.  Major  cost  reduction  results  from  using  4- 
pole  direct-connected  motors,  thus  eliminating  the  neces¬ 
sity  of  V-belts  and  sheaves. 

Each  feature  has  been  engineered  and  tested  to  insure 
the  most  trouble-free  performance  possible.  Inten*hange- 
ahilitv  of  components  between  the  field  servii*eable  her¬ 
metic  compressor  and  the  coupled  compressor  reduce  to 
a  minimum  the  local  inventory  required  to  render  re¬ 
placement  of  all  (jomponents  subject  to  wear. 

More  information?  Circle  Item  2,  postcard,  last  page. 


Test  Cooling  Capacity 

A  new'ly  invented  portable  instrument,  announced  by 
Liaison  Engineering  Services,  Garland,  Tex.,  is  named 
Calorimeter-Comparator  and  is  said  to  test  the  effective¬ 
ness  of  residential,  automotive,  and  commercial  air  con¬ 
ditioners.  According  to  the  company,  it  accurately  in¬ 
dicates  the  Blu’s  removed  hy  the  air  conditioner  in 
operation,  as  well  as  total  air  volume,  in  the  conditioner’s 
installed  operating  condition. 


Overall  dimensions  are  Ih^-j  by  9  by  inches.  It 
weighs  about  6  Ih,  and  is  self  containe*!.  A  complete  test 
requires  only  a  few*  minutes,  the  company  states,  and 
the  technique  is  said  to  be  quickly  and  easily  mastered 
hy  anv  mechanic.  Operators  using  it  are  quoted  as 
saying  that  this  new’  method  is  more  accurate  and  faster 
in  balancing  out  central  air  conditioners  and  is  the  only 
way  to  test  window  units  for  Btu-per-hr  capacity.  After 
the  test,  the  company  suggests,  the  owner  is  given  an 
official  sign***!  certificate  certifying  the  unit's  capacity  in 
its  installed  condition. 

More  information?  Circle  Item  3,  postcard,  last  page. 


Magnetic  Line  Contactor 

A  magnetic  line  contactor  for  central  residential  air 
conditioning  systems  is  introduced  hy  Appliance  Control 
Dept.,  General  Electric  Co..  Schenectady,  N.  Y.  Desig- 
nate<l  3ARR-8,  the  contactor  can  Ik*  mounte*!  in  any 
position  for  applications  such  as  starting  and  stopping 
compressor  and  fan  motors  and  auxiliary  heating  circuits 
on  air  conditioning  systems. 

More  information?  Circle  Item  4,  postcard,  last  page. 
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News  of  Equipment  and  Materials 


Floor  Furnace  Has  Air  Filter 

What  is  reported  to  be  the  industry’s  first  floor  furnace 
with  an  air  filter  is  announced  hy  General  Automatic 
Products  Corp.,  Baltimore,  Md. 

The  unit  has  a  gun-type  burner,  oil-fired,  with  85,000 
Blu  per  hr  output.  Large  twin-turbine  blowers  facilitate 


use  of  the  standard  16  x  20  x  1-inch  filter.  Return  air  is 
filtered  and  recirculated.  The  filter  is  easih  removable 
from  the  top  for  cleaning  or  replacing.  A  return  air 
opening  is  provided  for  return  duct  where  u.>*e  of  the 
latter  is  desired. 

More  information?  Circle  Item  5,  postcard,  last  page. 


Electronic  Furnace  Modulation 


Forced  air  gas  furnaces  for  home  heating  now  can 
produce  continuous,  non-cyclic  heat  with  electronic  mod¬ 
ulation;  the  burner  flame 
actually  changes  to  coun¬ 
ter-balance  the  heat  loss 
in  the  home.  Modulator 
system  is  called  the  Selec- 
tra  System  by  its  manu¬ 
facturer,  Maxitrol  Co., 

Detroit,  Mich.  System 
features  a  wall  tempera¬ 
ture  control  (at  top  in 
photo)  that  may  be  set  by 
the  homeowner  from  55 
to  o5  deg  F. 

Forced  air  heating  sys¬ 
tems  have  always  been 
identified  with  full  on-off 
burner  operation  and 
intermittent  blasts  of  air,  which  result  in  cyclic  tempera¬ 
tures  and  physical  discomfort,  according  to  the  com- 
panv.  W'ith  Maxitrol  electronic  modulation,  the  burner 
continually  adjusts  to  compensate  for  the  heat  loss  in  the 
home:  the  air  is  in  continuous  mrrtion,  although  at  a 
slower  speed.  Continuous  circulation  of  warm  air  wipes 
the  cold  floors  and  outside  walls.  It  removes  pockets  of 
warm  air  from  the  ceilings,  and  does  much  to  over¬ 
come  that  “cold  TO”  or  “hard  to  heat”  room.  This  con¬ 
tinually  moving  air  is  being  conditioned  by  the  furnace 
fibers  and  humidifier. 

Temperature  sensing  is  achieved  by  a  thermistor  the 


size  and  shape  of  an  automobile  fuse.  The  thermistor 
senses  the  need  of  heat  and  controls  a  current  which  is 
amplified  by  a  transistorized  circuit  (  at  bottmn  in  photo) 
and  used  to  operate  the  solenoid  j>ower  head  of  the  mod¬ 
ulator  valve.  The  solenoid  positions  a  plunger  which 
controls  or  modulates  the  burner  flame  to  balance  the 
heat  loss  in  the  home.  The  modulator  valve  has  the  dual 
function  of  modulation  and  pressure  regulation  and  re¬ 
places  the  gas  r^ulator  on  the  furnace  manifold. 

More  information?  Circle  Item  6,  postcard,  last  page. 


Three-Stage  Air  Cleaner 

Electronic  Div.,  Mamco  Corp.,  Racine,  Wis..  announces 
a  new  line  of  electronic  air  cleaners. 

The  line,  designated  Health- Air,  incorporates  a  3-stage 
filtering  system  to  purify  air.  The  first  stage  mechani¬ 
cal  element  eliminates  large  airlntme  particles  plus  va¬ 


rious  germs,  bacteria,  j>ollen.  mold  spores  and  mildew; 
the  second  stage  electrostatic  filter  eliminates  dust  and 
other  particles  down  to  .01  microns:  the  third  stage  ele¬ 
ment  of  activated  charcoal  removes  all  remaining  gases, 
smoke  and  odors. 

An  eight-page  catalog,  describing  the  unit  in  detail,  has 
been  produced  and  is  available  to  those  interestevl  in  air 
purification. 

More  information?  Circle  Item  7,  postcard,  last  page. 


High-Capacity  Submergible  Pump 

A  submergible  pump  that  is  rate<l  at  130  gpni.  but  has 
a  ca|)acity  range  up  to  225  gpm.  is  announced  by  Rj^I 
Jacket  Manufacturing  Co..  Davenport.  Iowa.  The  ]>ump. 
designated  Mcnlel  H  “Submerga.”  is  designwl  for  6-in«  h 
wells  and  will  pump  from  depth  to  ()00  ft.  Manv  users 
have  (levelo{)ed  a  preference  ff>r  this  t\|K*  of  pum|).  the 
ccnnpany  states.  be<  ause  it  rt*<juires  less  maintenance  and, 
in  many  cass.  can  l>e  installe<l  at  a  lower  initial  invest¬ 
ment. 

The  pump  is  available  with  five  motor  sizes.  .5.  10. 

1.5  and  20  hp.  and  with  .3,  4,  .5.  o.  and  10  stages  to  mf‘v4 
a  wide  range  of  pumping  r«‘<|uirements.  The  5  and  7':>- 
hp  pum|)s  are  available  with  single-phase  motors  for  230- 
volt  electricity,  and  all  sizes  are  available  with  3-)>hase 
motors  for  either  220.  4-fO.  or  550-\olt  electrii'al  circuits. 
Pump  performance  curves  and  c(nnplete  information  are 
available  from  the  company. 

More  information?  Circle  Item  8,  postcard,  last  page. 
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News  of  Equipment  and  Materials 


Quick-Installing  Insulation 

Sta-Dry  is  the  name  of  a  new  Foamglas  rigid  ceUular 
glass  insulation  for  hot  and  cold  commercial  piping  ap¬ 
plications  offered  by  Pittsburgh  Corning  Corp.,  Pitts¬ 
burgh,  Pa.  According  to  the  manufacturer,  new  production 
equipment  allows  the  ccmipany  to  price  the  material  at 
approximately  the  same  cost  per  linear  foot  as  other 
commercial  pipe  insulations. 


For  to  6-inch  piping  in  a  temperature  range  from 
3.5  to  350  4eg  F,  the  insulation  is  said  to  result  in  a 
permanently  vapor-proof  incombustible,  waterproof,  di¬ 
mensionally  stable  installation.  It  is  shipped  in  24-inch 
lengths,  factory-wrapped  with  a  dual-purpose  kraft  and 
aluminum  foil  laminate.  The  white  laminate  serves  as 
a  protective  jacket  and  has  a  finished  appearance.  It  can 
be  painted  with  a  water-based  paint  if  desired. 

Due  to  its  high  compressive  strength,  the  company 
states,  the  covering  can  be  installed  before  or  after  hang¬ 
ing  the  pipe.  Hangars  can  go  around  a  fully  insulated 
pipe  section  without  compressing  the  Insulation. 

More  information?  Circle  Item  28,  postcard,  last  page. 


Valance  Heating-Cooling 

Commercial  availability  of  valance  heating  and  cool¬ 
ing  system  com|>onents  is  announced  by  Penn  Boiler  and 
Burner  Mfg.  Corp.,  Newark.  N.  J.  Called  Val-Ray,  the 
system  was  developed,  tested,  and  perfected  by  the  John 


B.  Pierce  Foundation,  New  Haven,  Conn.  It  is  a  hydronic 
system  consisting  of  conventional  extended  fin  surface 
supported  by  brackets  aiul  mounted  high  on  the  wall, 
covered  by  a  valance  placed  close  to  the  ceiling. 

Advantages  of  the  system,  which  can  be  installed  for 
heating  only  or  for  year-round  use,  according  to  the 
company,  are  that  it  is  noiseless,  draft-free,  allows  com¬ 


plete  decorating  freedom,  saves  space,  installs  simply, 
and  lasts  a  lifetime.  A  thin  stratification  of  high  tem¬ 
perature  air  at  ceiling  level  transforms  the  ceiling  into  a 
radiant  panel.  Incorporation  of  a  water  chiller  and 
polystyrene  condensate  troughs  into  the  system  provides 
a  convective  cooling  system  for  warm  weather. 

Design  procedures  differ  little  from  standard  methods. 
Cooling  loads  are  calculated  in  accordance  with  ASHRAE 
or  I-B-R  Guides.  Heating  loads  are  calculated  in  the 
same  manner  as  any  other  system  except  that  a  30-deg  F 
higher  temperature  difference  must  be  used  for  all  ex¬ 
posed  ceilings.  Heating  output  is  based  on  450  Btu  per 
line^il  foot,  cooling  on  200  Btu  j)er  lineal  foot  of  radiation. 
More  information?  Circle  Item  29,  postcard,  last  page. 


Gate  Valve  is  Bonnetless 

Introduction  of  a  forged  steel  gate  valve,  in  sizes  to  2 
inches,  which  permits  complete  and  fast  servicing  and 
testing  in  the  line,  is 
announced  by  Velan 
Valve  Corp.,  Platts- 
burg.  N.  Y.  Accord¬ 
ing  to  the  manufac¬ 
turer,  the  one-piece 
forged  steel  body 
eliminates  the  body- 
bonnet  leakage  and 
the  bottom  guide 
cover  permits  the  re¬ 
moval  and  replace¬ 
ment  in  the  line  of 
the  wedge,  stem,  back 
seat  and  the  two 
screwed-in  seats  in  a 
matter  of  minutes. 

Positive  wedge  guid¬ 
ing  is  also  accom¬ 
plished  with  precision 
machined  guides  and  wedge  dragging  is  not  possible. 

More  positive  closing  and  longer  life  are  said  to  be 
assured  because  during  assembly  both  seats  are  air 
tested  under  water  and  visually  controlled  through  the 
bottom  cover.  Testing  for  tightness  of  seats  is  made  easy 
by  closing  the  valve  and  by  the  removal  of  a  drain  plug 
in  the  bottom  cover,  either  under  full  pressure  or  during 
shut-down  periods  by  applying  air  pressure  from  a 
small  test  rig.  Flushing  of  the  valve  is  possible  and  de¬ 
carbonizing  within  minutes,  all  in  the  line,  by  removal  of 
the  bottom  guide  cover.  Addition  of  a  petcock  to  the 
test  plug  opening  would  simplify  these  maintenance  opera¬ 
tions  even  more,  the  company  states. 

When  valve  is  fully  open,  a  stainless  steel  replaceable 
back  seat,  hardened,  ground,  and  lapped,  will  provide 
{)ermanent  back  seating  and  preservation  of  the  packing 
rings,  which  consist  of  six  high  pressure,  high  tempera¬ 
ture  asbestos  rings. 

These  bonnetless,  forged  steel  gate  valves  are  available 
with  any  trim  and  for  600-  and  1500-psi  service,  as  well 
as  with  bodies  in  carbon,  alloy  or  stainless  steel. 

More  information?  Circle  Item  30,  postcard,  last  page. 
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Push  Button^Pilot  Light 

A  push  button  and  a  pilot  light  are  combined  by  Allen- 
Bradley  G).,  Milwaukee,  Wis.,  in  Bulletin  SOOT  heavy 
duty,  illuminated  oil-tight  push-button  units.  Units  are 
completely  sealed  to  exclude  oil  and  coolants  and  the  con¬ 
tact  blocks  have  double-break  NO-NC  contacts  of  silver 
alloy  said  never  to  require  maintenance. 


Flexible  circuitry  permits  pilot  lamp  to  be  wired  to  go 
on  or  off  when  the  button  is  pressed,  or  it  can  be  ener¬ 
gized  from  a  separate  source.  In  addition,  this  same 
unit  can  be  wired  as  a  push-to-test  pilot  light,  and  normal 
pilot  light  lenses  are  available  for  this  type  of  service.  A 
step-down  transformer  is  built  into  each  unit  to  supply 
the  more  rugged  6-volt  pilot  lamps. 

More  information?  Circle  Item  31,  postcard,  last  page. 


Universal  Flame  Detecting  Unit 

Minneapolis-Honeywell  Regulator  Co.,  Minneapolis, 
Minn.,  introduces  what  it  describes  as  the  electronic  in¬ 
dustry's  first  universal  detection  device  for  use  on  all 
types  of  commercial  and  industrial  heating  or  process¬ 
ing  burners.  Heart  of  the  system  is  the  company’s  re- 
cently-unveiletl  ultraviolet-sensitive  tube. 

The  tube  works  with  an  amplifier  circuit  in  the  new 
self-contained  Honeywell  C7()12A  Ultra  Vision  Flame  De¬ 
tector  system  to  add  up  the  impulses  of  electrical  energy 
generatetl  by  the  tube  (shown  being  held)  as  it  counts 


the  ultraviolet  rays  present  in  all  types  of  flame.  An  out¬ 
put  of  two  microamps  from  the  ultraviolet-sensitive  tube 
is  necessary  to  prove  the  flame  radiation  circuit  and  in¬ 
dicate  a  minimum  satisfactory  flame  condition  to  assure 
safe  burner  operation. 

Since  all  types  of  flame  emit  light  in  the  ultraviolet 
spectrum,  the  company  reports,  it  is  possible  to  use  the 
system  with  all  fuels,  including  gas-oil  combinations,  and 
on  both  single  and  multiple  burners.  The  sensor  responds 
only  to  ultraviolet  light,  with  the  result  that  it  is  not 
affected  by  hot  refractories,  incandescent  light,  hot  metal 


parts  or  any  flickering  radiation  in  the  visible  or  infrared 
regions. 

The  self-contained  system,  which  can  be  installed  in 
both  new  and  existing  burners,  includes  the  ultraviolet- 
sensitive  tube  and  amplifier  assembly.  It  is  easy  to  in¬ 
stall,  since  sighting-in  can  be  accomplished  quickly  and 
no  special  wiring  is  required. 

More  information?  Circle  Item  32,  postcard,  last  page. 


Refrigeration  Condensing  Units 

A  complete  line  of  commercial  and  industrial  refrigera¬ 
tion  condensing  units,  ranging  in  size  from  7%  to  150 
tons  capacity,  is  announced  by  Bell  &  Gossett  Co.,  Mor¬ 
ton  Grove,  Ill.  According  to  the  company,  the  models, 
built  low  and  compact,  are  the  shortest  units  available 
today.  The  TVa-ton  unit,  for  example,  is  only  54  inches 
in  length. 


All  parts  and  components  in  the  condensing  units  are 
manufactured  by  the  company,  thus  facilitating  part  re¬ 
placements  and  service.  Components  include  compressor, 
motor,  condenser,  and  base.  Four  compressor  sizes  (2, 
4,  6,  or  8  cylinders)  are  available. 

An  additional  feature  of  the  condensing  units  is  a 
complete  interchangeability  of  all  parts.  Fart  sizes  in  the 
components  of  small  units  are  the  same  as  those  used  in 
larger  models,  making  it  easy  for  the  consumer  to  store 
spare  parts  for  a  multiple  installation  of  various  sized 
units. 

More  information?  Circle  Item  33,  postcard,  last  page. 


Tilting  Motor  Base 

A  reaction  torque  tilting  motor  base  for  automatic 
belted  drive  tension  control  under  changing  load  condi¬ 
tions  has  been  announced  by  Allis-Chalmers  Mfg.  Co., 
Milwaukee,  Wis. 

Available  in  bases  to  accommtKlate  all  Nf^MA  sizes 
through  frame  505  as  well  as  for  special  applications  re¬ 
quiring  larger  frames,  the  new  reaction  torque  motor 
base  makes  possible  more  efficient  use  of  space  because 
of  its  compact  design,  the  company  statt*s. 

Engineered  on  the  principle  that  action  and  reaction 
are  equal  but  op|>osite,  the  motor  base’s  reactive  torque 
is  directly  proportional  to  the  horse[>ower.  The  belt  ten¬ 
sion  increases  and  decreases  as  the  load  varies. 

More  information?  Circle  Item  34,  postcard,  last  page. 
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Light  Fixture  and  Diffuser 

A  combination  ceiling  light  fixture  and  low  velocity 
air  diffuser,  sold  under  the  name  of  Multi-Vent  Troffer, 
consists  of  a  drop-ceiling,  flush,  fluorescent  lighting  fix¬ 
ture,  combined  with  a  vertically-dire*'ted  air  diffuser. 
The  unit  is  a  product  of  Multi-Vent  Div.,  The  Pyle-Na¬ 


tional  Co.,  Chicago,  III.  The  fixture  was  created  to  help 
solve  heating  and  air  conditioning  and  ceiling  decor 
problems  of  ciMnmercial  and  institutional  buildings. 

Tlie  low  vel<K-ity  air  diffusion  conce}>t  and  system  was 
developed  by  the  company  and  a  unit  in  motlular  and 
linear  form  has  l)een  on  the  market  since  1952.  The 
troffer  cMimldnation  is  an  expansmn  of  that  line.  There 
is  complete  concealment  of  the  air  diffuser  and  complete 
flexibility  and  freedom  of  partition  movement  without 
rehx-ation  or  adjustment  of  air  diffusers. 

More  information?  Circle  Item  35,  postcard,  last  page. 


Records  Vibrations  Permanently 

Called  the  Hand  Vibrograj>h.  a  mechanically  operated 
instrument,  w'hich  magnifies  and  f)ermanentlv  records 
frequency,  amplitude,  and  wave  form  of  vibrations  and 
other  me<‘hanical  motions,  is  announced  hv  The  Korfund 
Ct>.,  Long  Island  City.  N.  Y. 

Said  to  Ik*  highly  accurate,  weighing  less  than  5  lb. 
and  com|>act.  the  apparatus  makes  recordings  with  both 
ink  and  waxed  iwjK'r  and  has  a  tape  take-up  reel  for  con¬ 
venient  storing  of  readings.  It  has  a  variable  ta|)e  s|)eed 
to  simplify  reading  of  high  frequencies. 


According  to  the  manufacturer,  the  instrument  simpli¬ 
fies  machinery  maintenance  scheduling  since  it  provides 
a  permanent  record  of  the  vibration  amplitude  at  the 


time  of  installation.  Comparing  the  vibration  readings 
on  tapes  taken  at  regular  intervals  w  ith  this  original  tape 
establishes  the  amount  of  wear  in  l)earings  or  cutting 
tools,  indicating  when  replacement  will  be  necessary,  be¬ 
fore  breakdown.  This  permits  inaiatenance  operations 
on  a  scheduled,  rather  than  emergency,  basis. 

The  instrument  can  also  be  used  to  measure  RPM  of 
rotating  equipment  where  shafts  or  rotors  are  not  readily 
accessible  by  simply  placing  its  probe  against  the  ma¬ 
chine  housing. 

More  information?  Circle  Item  36,  postcard,  last  page. 


For  Constant,  Over-Fire  Draft 

Significant  fuel  savings  and  lower  stack  maintenance 
costs  are  said  to  result  when  hand-or-mechanically-fired 
boilers  are  equipped  with  its  specially-designed  induced 
draft  fans,  it  was  anmtunced  by  Lehigh  Fan  and  Blower 
Division,  a  subsidiary  of  The  Fuller  Co.,  Catasauqua,  Pa. 

Featuring  a  radiant  heat  cover  between  the  bearing 
and  the  fan  housing,  the  fan  maintains  a  constant,  con¬ 
trolled  over-fire  draft,  thereby  increasing  fuel  combustion 
efficiency  and  eliminating  need  for  large,  unsightly  stacks, 
the  company  states. 

Capable  of  handling  combustion  gases  up  to  800  deg  F, 


the  fan  is  of  all-welded  mild  steel  integral  construction  to 
prevent  distortion  at  high  tem|)eratures.  The  radiant 
heat  cover,  together  with  an  aluminum  heat  (linger  device, 
prevents  excessive  heat  radiation  and  permits  use  of 
standard  pillow  block  hearings. 

Stub  stacks  can  be  installed  directly  on  the  fan  without- 
additional  supports  due  to  the  fan’s  heavy,  all-steel  con¬ 
struction.  Direction  of  fan  rotation  and  location  of  fan 
discharge  outlets  can  he  specified  to  suit  any  type  of  in¬ 
stallation. 

A  manual  damper  w  ith  locking  quadrant,  or  a  ball  bear¬ 
ing  damper  for  automatic  o{)eration  can  be  supplie<l  as 
optional  equipment.  Dam[>ers  are  installed  in  the  fan 
discharge  outlet  and  permit  draft  regulation  without 
changes  in  fan  speed.  As  the  danqwr  closes,  horsepower 
load  decreases. 

Oversize  multiple  V-belt  drives  are  used  to  provide 
ctmtinuous  operation  despite  individual  belt  failure.  Fans 
with  motors  of  5  hp  and  under  are  e<]uipped  with  adjust¬ 
able  variable  pitch  sheaves  on  the  motor  shaft.  Fans 
with  larger  motors  have  fixed  drives  and  speed  adjust¬ 
ments  are  made  by  changing  the  fan  or  motor  sheave. 
Continuous  duty  normal  torque  motors  are  furnished. 
More  information?  Circle  Item  37,  postcard,  last  page. 
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Power  Inshot  Gas  Burner 

Development  of  a  power  inshot  gas  burner,  having  an 
input  range  of  2()0,()0()  to  4(X),000  Btu  per  hr,  is  announced 
by  The  Nu-Way  Corp.,  Rock  Island.  III.  Designated 
Model  G-4(K),  the  gas  burner  is  designed  for  use  in  fur¬ 
naces  and  boilers  in  large  residential  and  small  com¬ 
mercial  buildings. 


All  operating  parts  and  complete  factory  wiring  are 
located  on  a  quickly  removable  mounting  panel.  Simply 
by  removal  of  4  screws,  panel  can  be  removed  from  tbe 
sand-cast  aluminum  burner  housing  for  maintenance. 
The  shell-like  aluminum  housing  serves  to  shield  parts 
and  wiring  on  the  panel  from  heat. 

Without  removing  the  control  panel,  orifices  can  be 
changed  and  air  adjustments  made  using  only  a  screw¬ 
driver.  Both  the  opening  to  the  orifice  and  the  j)rimary 
air  control  screw  are  in  easily  accessible  locations  on  the 
exterior  of  panel. 

More  information?  Circle  Item  38,  postcard,  last  page. 


Sprayed  Coil  Dehumidifiers 

A  line  of  low  pressure  and  high  pressure  blow-through 
spray«‘«l  coil  dehumidifiers  is  available  from  Industrial 
Div.,  American-Standard.  Detroit.  Midi.  Tbe  new  units 
expand  the  American  Blower  line  of  draw-through  <le- 
humidifiers. 

Blow-thr»)Ugh  models  are  reported  to  meet  the  most 
stringent  rerjuirements  establisherl  by  recent  trends  toward 
merlium  and  high  \el«»cily  all-air  systems  in  multi-story 
buildings.  Both  low  and  high  pressure  units  are  avail¬ 


able  in  127  sizes  with  capacities  from  2310  to  45900  cfm 
and  for  o|)eration  to  9  inches  w.g.  static  pressure. 


The  heavy-duty  units  feature  a  casing  designed  to  pro¬ 
vide  a  unit  that  is  air-  and  water-tight  when  used  in 
single  zone,  multizone,  or  dual-duct  blow-through  sys¬ 
tems.  They  are  available  with  either  direct-expansion 
Type  X  coils  or  chillerl  water  Type  W  coils,  as  shown 
with  inlet  louvers  removetl.  Both  ends  of  the  cooling 
coils  are  sealer!  inside  the  casing  to  eliminate  sweating 
and  dripping  due  to  condensation.  The  sprayerl  coil  de¬ 
humidifiers  are  designed  to  permit  convenient  removal 
of  the  coil  units  for  maintenance  or  service. 

More  information?  Circle  Item  39,  postcard,  last  page. 


New  Thermostat  Series 

Series  Il-T  thermostats  are  offered  by  I  berm-O-Disc, 
Inc..  Mansfield,  Ohio,  for  o|>erating  temperatures  up  to 
.350  deg  f  .  The\  have  high  electrical  ratings  while  or  cupy- 
ing  a  minimum  of  space,  the  manufacturer  states. 

General  applications  are:  clothes  dryers,  washer-dryers, 
r(toni  and  unit  heaters,  central  heating  furnaces,  air  eon- 


ditioning  and  ventilating  e«|uipment,  aircraft,  and  mis¬ 
cellaneous  devices.  Operaterl  on  the  company’s  free 
bimetal  disi'  principle,  units  are  TL-and  CSA-liste<l. 

Tenqwrature  calibration  is  factory  preset  and  non- 
adjustable.  with  units  designer!  f(»r  either  single-pole, 
single-thr(»w.  or  single-pole,  double-throw  ojieration. 
Variations  in  contacts,  mountings,  etc.,  are  available. 
More  information?  Circle  Item  40,  postcard,  last  page. 


Pipe  Made  of  New  Metal 

Introduction  of  a  com|)lete  line  of  pijx*.  tubing,  casing, 
fittings,  and  s|)ecial  castings  made  fnmi  American  duc¬ 
tile  iron,  a  new  metal,  is  announced  by  American  (.ast 
Iron  Pi,  re  G.o..  Birmingham,  Ala.  1  he  metal  is  re,rorted 
to  combine  the  corrosion  resistance  of  cast  iron  with 
mecbanical  |>ro,)erties  similar  to  tlntse  «»f  strel. 

A  major  ajrjrlication  is  for  underground  gas  and  water 
service  mains  where  high  |>rtrssures,  extreme  beam,  and 
crushing  loads,  unusual  shocks  and  stresses,  unstable 
bedding,  and  dee,)  fills  may  Ik*  encountere<l.  Acx-ording 
to  the  conqrany,  under  such  conditions  its  jiijie  will  actu¬ 
ally  twist  and  bend  without  breaking. 

riie  pr<Mlucts  are  rigi<lly  tesU*<l  in  ac<-onlance  with 
ASTM  specifications,  and  are  said  to  meet  and  exc»*«*d 
tbe  requirements  of  s,K“<ifications  a,>,rlicable  to  gray 
cast  iron  pi,>e. 

More  information?  Circle  Item  41,  postcard,  last  page. 
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Wall  Exhausters 

A  line  of  centrifugal  wall  exhausters  is  announced  by 
Power  Line  Fan  Co.,  Plainfield,  N.  J.  Units  are  made  of 
heavy-gage  aluminum  and  are  said  to  provide  high- 
capacity  air  movement  at  very  low  noise  levels.  They  are 
recommended  for  schools,  hospitals,  laboratories,  or  for 
any  sidewall  ventilating  system. 


Among  the  features  of  this  line,  according  to  the  manu¬ 
facturer,  are:  rubber-mounted,  ball-bearing  motors  of 
standard  NEMA  design,  permanently  lubricated  in  a 
weatherproof  enclosure;  spun  aluminum  housings  de- 
signetl  to  minimize  turbulence  and  noise;  airfoil  con¬ 
toured  wheel  blades;  wire  mesh  bird  screening;  an  ex¬ 
ternal  conduit  arrangement  for  easy  wiring;  accessibility 
for  servicing;  automatic  back  draft  dampers,  rim 
mounted,  for  wall  or  duct  installation;  and  epoxy  resin 
coating  for  corrosion  resistance. 

Catalog  sheets,  complete  with  photos  and  specifications, 
are  available. 

More  information?  Circle  Item  42,  postcard,  last  page. 


Split  Wedge  Valves 

Split  wedge  stainless  steel  gate  valves,  announced  by 
Jenkins  Bros.,  New  York.  N.  Y., 
are  made  of  Types  .316  and  J- 
20  allo)s  suited  to  a  wide  range 
of  corrosive  conditions.  The 
valves  are  fitted  with  a  split 
wedge  of  ball-and-socket  design 
which  automatically  adjusts  to 
the  taj)ered  seating  surfaces. 

The  discs,  revolving  freely  in 
the  wedge  carrier,  produce  a 
self-cleaning  action  on  the  seat 
which  reduces  the  possibility  of 
galling  and  seizing,  the  com¬ 
pany  states. 

Among  other  features  of  the 
valves  are  a  two-piece  packing 
gland  design  said  to  eliminate 
binding  of  the  follower  when 
gland  bolts  are  tightened  unevenly;  chevron-type  Teflon 
packing,  body  of  throug'h-port  design,  end  flanges  con¬ 
forming  to  MSS  SP-42  Specifications.  Size  range  of  the 
150-lb  flanged  end  valve,  Fig.  1327,  is  from  ^2  to  8 


inches;  of  the  200-lb  screwed  end  valve.  Fig.  1326,  from 
to  2  inches. 

Complete  detaib  are  given  in  the  new  catalog  of  stain¬ 
less  steel  valves.  No.  59  SS. 

More  informafion?  Circle  Item  43,  postcard,  last  page. 


Miniature  Refrigeration  Unit 

Air  conditioning  applications  of  unconventional  design 
are  suggested  by  Anthony  J.  Ross,  A,  J.  Ross  Enterprises, 
Elmhurst,  111.,  based  on  his  latest  invention,  a  miniature 
refrigeration  unit.  The  freezing  cylinder,  as  illustrated, 
is  2  inches  long,  %-inch  dia,  and  serves  as  a  complete 
evaporator  for  a  Freon  12  system.  The  only  special  part 
is  a  small  helical  conveyor  that  removes  ice  flakes  from 
the  cylinder’s  exterior. 

The  assembly  was  designed  to  produce  small  amounts 
of  flake  ice  needed  in  portable  beverage  coolers  but, 
according  to  Mr.  Ross,  tes4s  show  operating  characteris¬ 
tics  and  efficiency  of  heat  transfer  that  point  to  market¬ 
able  applications  in  the  air  conditioning  field,  such  as 
for  homes,  refrigerated  trucks,  and  freight  cars. 


As  an  example,  the  inventor  utilized  the  ev'aporator  in 
his  warm  air  furnace  at  home  to  achieve  what  he  re¬ 
ports  as  an  excellent  comfort  cooling  system.  A  con¬ 
ventional  room  conditioner  coil  was  installed  in  the 
furnace  with  condensate  drain  provision.  To  the  coil 
and  a  sump  was  connected  a  1/15-hp  water  pump  con¬ 
trolled  by  a  room  thermostat.  In  the  sump  was  placed 
the  tiny  evaporator  served  by  a  conventional  2-hp  com¬ 
pressor  and  condenser.  The  helical  conveyor  for  the  ice 
formetl  in  the  sump  was  driven  by  a  1  15-hp  motor. 
Control  for  the  system  was  provided  by  a  home  re¬ 
frigerator  type  control  consisting  of  a  thermostat  placed 
in  the  sump  to  keep  the  water  temperature  above  32  deg  F. 

This  air  conditioning  system  worked  very  satisfactorily, 
Mr.  Ross  states,  with  all  rooms  cooled  and  partially  de¬ 
humidified  on  the  hottest  days.  The  operation  proved 
trouble  free.  The  coil,  operating  at  32  deg,  is  said  to  be 
more  advantageous  than  the  conventional  coil  operating 
at  40  to  50  d^.  The  refrigerating  unit,  operated  at  0 
deg  inside  the  sump,  maintains  a  cold  reservoir  that 
smooths  out  room  temperature  changes.  In  this  way,  the 
system  takes  advantage  of  the  more  highly  efficient  water- 
to-metal  heat  transfer. 

More  information?  Circle  Item  44,  postcard,  last  page. 
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Temperature  Transmitter 

A  versatile  and  simple  temperature  transmitter.  Model 
202T  Sensaire,  is  offered  by  Taylor  Instrument  Com¬ 
panies,  Rochester,  N.  Y.,  for  low-cost  temperature 
measurement  in  the  minus  30  to  plus  1200  deg  F  range. 

Unit  has  few  moving  parts,  assuring  longer  effective 
service  life.  A  thumb-screw  adjustment  zero  sets  over  a 
wide  range.  Further  range  limits  and  operational  spans 
can  be  established,  as  needed,  in  the  field.  Only  the  sub¬ 
stitution  of  a  different  pre-calibrated  and  fully  compen¬ 


sated  thermal  system  is  required.  No  other  changes  are 
necessary,  and  no  barometric  effect  is  noted,  the  company 
states. 

The  transmitter  is  descrilied  as  a  sturdy  compact  unit, 
unaffected  by  normal  plant  vibration,  incorporating  the 
smallest  bulb  presently  available  in  a  filled  system. 
Standard  Fulscope  type  relay,  where  desire<l,  and 
standard  Speed-Act  unit  may  be  had,  also. 

A  universal-type  mounting  bracket  permits  installation 
almost  anywhere;  on  flat  surfaces,  pipe  lines,  well  wrench 
heads,  on  pipe  hangers  or  on  separable  bushings;  and  with 
various  degrees  of  rotation. 

More  information?  Circle  Item  9,  postcard,  last  page. 


Compact  Magnetic  Controls 

Furnas  Electric  Co.,  Batavia,  III.,  announces  its  Class 
41  contactor  line  rated  in  20,  30,  and  40-ampere  sizes  for 
air  conditioning  and  re¬ 
frigeration,  and  also  rated 
through  10  hp,  220  volts  and 
15  hp,  550  volts  polyphase 
for  across-the-line  control  of 
electric  motors,  heating  and 
lighting  loads.  These  same 
controls  are  also  rated  for 
resistance  heating  loads 
through  40  amperes. 

Magnetic  contactors  with 
550  volt  ratings  feature  com¬ 
pact  design,  replaceable  con¬ 
tacts  and  coil,  moisture  resistant  coil,  pressure  terminals, 
and  “no-kiss”  potential  solenoid  which  means  once  the 
solenoid  starts  to  pull-in,  it  will  automatically  follow 
through  all  the  way  to  the  sealed  pcjsition  without  hesi¬ 


tating  at  the  point  of  contact  make. 

Molded  magnet  coils  are  moisure  resistant.  These  coils 
are  also  available  with  screw  type  terminals,  quick  con¬ 
nect  terminals,  or  with  wire  leads. 

More  information?  Circle  Item  10,  postcard,  last  page. 


Lower-Priced  Air  Compressors 

Introduction  of  its  Challenger  line  of  air  compressors 
is  announced  by  Champion  Pneumatic  Machinery  Co., 
Princeton.  111.  They  are  priced  in  a  lower  range  than 
the  standard  line. 


Compressors  are  available  in  one  to  3-h|)  sizes  with 
5.1  to  12.25-cfm  displacement.  Motors,  switches,  con¬ 
trols.  and  tanks  are  exactly  the  same  as  those  use*!  in  the 
more  expensive  line,  the  company  states.  A  number  of 
units  in  the  new  line  have  already  been  sold  to  the  armed 
forces. 

More  information?  Circle  Item  II,  postcard,  last  page. 


Capillary  Control  Valve 

A  capillary  control  valve.  Part  MCC-1,  <lesigned  for  use 
in  reverse  cycle  systems,  is  introduc***!  by  Watsco.  Inc., 
Hialeah,  Fla.  It  is  installe*!  in  conjunction  with  the 
capillaries  between  the  high  ami  low  sides  of  the  system, 
to  provide  single  capillary  restriction  for  the  cooling 
cycle  and  double  capillary  restriction  for  the  heating 
cycle. 

Valve  body  is  made  of  lu^t  forged  brass  and  har*l 
drawn  cop|)er  tubing,  silver  hraz»*<l.  The  action  employs 
a  Swe<lish  spring  steel  dis<-  and  an  alnico  permanent  mag¬ 
net.  A  built-in  3()-mesh  monel  straitier  affords  maximum 
protection  to  the  capillary  tube,  the  emnpany  stat*‘s. 

During  the  ccK)ling  cycle,  pressure  «»pens  the  disc, 
allowing  single  capillary  restriction;  on  heating  or  re¬ 
verse  cycle,  the  pressure  closes  the  dis<-  and  the  refrigerant 
passes  through  both  the  se<-ondary  and  the  primary 
capillary  for  double  restriction.  Valve  is  aj)plicahle  to 
all  units  up  to  and  including  .5  tons  and  may  he  us«*d 
for  either  single  or  multiple  capillary  installati*>ns.  Flow 
can  l>e  regulated  by  the  size  of  the  capillaries  used.  There 
are  no  springs  to  he  affex-ted  by  heat.  Acc*»rding  t<»  the 
manufacturer,  valve  replaces  two  ordinary  check  valves, 
thereby  cutting  installation  time  an*l  c«»sts  in  half,  (lon- 
nection  opening  can  he  made  to  s|)ecifications. 

More  information?  Circle  Item  12,  postcard,  last  page. 
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Motor  Ovorlood  Protector 

An  overload  protector,  for  fractional  horsepower  mo¬ 
tors.  which  trips  in  response  to  either  rising  temperature 
of  the  motor  or  excessive  current  draw  is  introduced  by 
Mechanical  Products.  Inc.,  Jackson.  Mich. 

The  breaker,  known  as  the  MP-1620,  is  particularly 
adaptable  to  the  use  of  fans,  disposal  systems,  air  condi¬ 
tioners.  refrigerators,  freezers,  pumps,  and  other  equip- 


0 


meni  or  installations  that  have  fractional  horsepower  mo¬ 
tors.  It  automatically  shuts  off  current  when  motor  tem¬ 
peratures  or  current  rises  dangerously  and  then  restores 
motor  operation  when  the  temperature  or  current  is 
dr  ipped. 

I  nit  (at  top  in  photo  I  attaches  t(»  the  surface  of  the 
motor  housing  with  either  a  cold  rolled  steel  box  bracket. 
stN  ured  by  the  same  screw  that  secures  the  motor’s  capaci- 
tator  (as  shown  at  right),  or  a  clamp  that  goes  under  the 
head  »»f  one  of  the  m«»tor's  through-bolts  (shown  at  left). 
M  ore  Information?  Cire'e  Item  13,  postcard,  last  page. 


Underground  Return  Units 

Announced  by  Federal  Pump  Corp.,  Brooklyn,  N.  Y., 
are  Tvj)e  RV  heavy-duty,  ver¬ 
tical  underground  condensa¬ 
tion  rrturn  units  which  are 
designed  and  constructed  for 
industrial,  commercial,  in¬ 
stitutional,  and  residential 
installations  where  gra\it\ 
condensate  return  lines  are 
lo<'at<xl  at  or  below  floor  level. 

The  units  are  completeb 
ass<Mnbled  and  vapor  tight: 
motor,  ball  thrust  bearing, 
and  electrical  control  equip¬ 
ment  are  elevated  above  cover 
of  receiving  tank.  Kach  pumj/ 
and  motor  assembly  and  each 
float  switch  assembly  is 
equipf>ed  with  an  individual  gasketed  support  plate  so 
that  either  or  both  can  be  removed  without  disturbing  re¬ 
ceiving  tank  cover  plate  or  either  equipment  mounted 
there«in. 

Quiet  operation,  dependable  performance,  and  accessi¬ 
bility  are  incorporated  in  these  units,  the  manufacturer 
reports. 

More  Information?  Circle  Item  14,  postcard,  last  page. 


DifFerentiol  Pressure  Transmitter 

Success  of  its  remote  liquid  level  indicator  has  led  to  the 
development,  by  Yarnall- 
Waring  Co..  Philadelphia. 

Pa.,  of  a  similar  instru¬ 
ment  operating  without 
visual  indication,  and 
contndling  a  distant  in¬ 
dicator.  controller,  or 
other  ele<  trically-operated 
receiving  instrument. 

This  new  product  is  the 
Yarway  differential  pres¬ 
sure  transmitter. 

The  instrument  consists 
of  a  diaphragm  mechan¬ 
ism  in  a  pressure  housing 
with  pressure  connections  at  the  bottom,  and  a  sensing 
coil  which  «»perates  the  remote  receiver.  The  sensing  coil 
is  protected  by  a  weatherproof  cover.  Cable  connection 
t(»  receiver  is  shown  at  right  end  of  this  cover. 

Differential  pressure  transmitter  can  be  mounted  at 
am  convenient  liK'ation.  It  is  connected  to  the  liquid 
vessel,  fluid  line,  or  other  container  by  two  tubes.  At  the 
transmitter,  the  tube  conne<’tit>ns  lead  to  opposite  sides 
of  a  diaphragm.  Variation  in  the  differential  pressure 
on  diaphragm  causes  change  in  output  of  sensing  coil 
which  is  transmitted  to  the  remote  receiver.  The  trans¬ 
mitter  offers  dependability,  fast  response,  simple  installa¬ 
tion.  and  broad  range  adjustment  without  altering  or 
replacing  working  parts. 

More  information?  Circle  Item  15,  postcard,  last  page. 


Introduces  Four  New  Filters 

Introduction  of  four  mechanical  type  filters  is  an¬ 
nounced  by  Mine  Safety  .Appliance  Co..  Pittsburgh.  Pa. 
They  are  the  Dustfoe.  the  Honey  Comb  I  Itra  Aire,  the 
.Air-O-Kay,  and  the  Compressed  Air  Line  I  Itra  filter. 

The  Dustfoe  space  filter,  of  l(KK)H-fm  capacity,  is  being 
offered  initially  in  the  24  by  24  by  6  inch  size.  It  is 
recommended  for  use  in  any  application  presently  being 
served  by  an  electro-static  type  precipitator.  Although 
i>peration  expense  may  be  comparable  to  conventional 
equipment  that  is  performing  perfectly,  the  company 
says,  the  first  cost  is  only  one-tenth  as  much.  Applica¬ 
tions  suggested  include  the  electronic  field  to  prote<t 
sensitive  gear  and  system  against  damage  from  dust  and 
dirt;  the  photographic  industry  to  filter  incoming  air 
during  manufacture  of  film;  resean-h  laboratories:  and 
hospitals. 

Incorporating  the  standard  honeycomb  fold,  the  I  Itra 
Aire  filter  includes  additional  reinforcing  honeycomb 
structures  at  either  face  of  the  main  filter  body,  serving 
as  a  pre-filter  and  providing  extra  strength  for  handling, 
storage,  and  use.  It  is  said  to  be  especially  suited  to  ,AF.C 
applications.  The  Air-O-Kay  is  a  roughing  filter  which 
can  be  used  wet  or  dry  to  protect  and  extend  the  service 
life  of  the  more  efficient  units.  The  compressed  air  Ultra 
filter  is  for  use  with  small  tools  and  pneumatic  lines. 
More  information?  Circle  Item  16,  postcard,  last  page. 
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Combination  Unit  Heater  Control 

Type  CUH  combination  unit  heater  control,  by  Sarco- 
therm  Controls,  Inc.,  New  Y  ork,  N.  Y.,  is  said  to  be  the 
smallest,  most  compact  device  of  this  type  made.  It  com¬ 
bines  in  one  enclosure  a  number  of  accessories  used  in 
unit  heater  control.  All  of  the  equipment  is  mounted  on 


the  renu)vable  cover  plate  of  a  standard  3-gang  wall  box, 
which  facilitates  installation  and  wiring.  The  Cl  H  con¬ 
trol  may  be  either  wall-mounter!  or  flush-mountetl  by 
means  of  a  s|>ecial  adaptor  furnished. 

Control  includes  an  acurate  line  voltage  thermostat, 
manual  starter  with  thermal  o\erload  protection,  sum- 
mer-and-w inter  switch  that  permits  fan  operation  alone 
in  summer,  pilot  light  iiulicator  for  fan  operation,  and 
terminal  block  accommodating  line  to  service,  fan  mo¬ 
tor.  and  optional  low  limit  a<|uastat  or  pressure  stat. 
\X  all  box  dimensions  are  inches  w  ide.  inches 

high,  and  1%  inches  deep. 

More  information?  Circle  Item  17,  postcard,  last  page. 


Condenser  Serves  Dual  Purpose 

A  new  blower  type  air  How  air-cooled  condenser  is  an- 
mmncerl  by  McQuay,  Inc..  Minneapolis.  Minn,  f  eatures 
of  the  “AL”  Aircon  include  low -silhouette  appearance, 
making  roof  installations  hareU  visible  from  the  ground, 
and  minimum  space  re<|uirements  for  indoor  ceiling 
suspension. 


The  unit  is  designer!  with  a  practical  approach  to  the 
utilization  of  crmdenser  heat.  When  erjuipped  with 
o|>tional  accessories,  it  serves  the  dual  purpose  of  heating 
and  ventilating,  as  well  as  refrigerant  condensing. 

Available  in  seven  models  with  nominal  capacities  rang¬ 
ing  from  10  to  50  tons,  for  either  indoor  or  outdoor  appli¬ 
cations,  its  design  incorporates  forward-curved,  cen¬ 
trifugal  fans  with  large  outlet  housings  to  insure  quiet 
operation.  Sixteen  different  unit  arrangements  and  six 
different  fan  discharge  arrangements  are  available. 

More  information?  Circle  Item  18,  postcard,  last  page. 


Streamlined  Exhaust  Fans 

A  line  of  roof  exhaust  fans  with  streamlinerl  silhouettes 
is  announced  by  Penn  Ventilator  Co..  Inc..  Philadelphia. 
Penn.  Constituting  the  company’s  Low-Contour  Dynafan 
line,  they  are  nearly  50'c  lower  than  conventional  fans 
the  company  states,  and  are  more  stable  and  have  less 
shimmy. 

Units  are  said  to  be  weatherproof,  pctwerful.  and  un¬ 
obtrusive.  For  uniform  appearance,  the  same  housing 
is  available  for  use  in  supply  and  relief  units.  The  motor 
has  been  removed  from  the  top  of  the  wheel.  The  over¬ 


hung  shaft  has  been  eliminated.  According  to  the  manu¬ 
facturer.  b\  placing  the  motor  parallel  to  the  wheel,  the 
height  was  reduced,  and  b\  using  a  straddletl  bearing 
design,  the  sound  level  was  reducerl.  Wheels  are  sup- 
porte<l  between  ball  bearings  liK-ated  above  and  below 
the  wheels.  The  entire  fan  unit  lloats  on  rubber  vibration 
eliminators,  and  longer  life  b)r  l^earings  and  lielts  result. 

Units  are  available  in  15  models  and  in  a  wide  range 
of  motor  powers,  fan  speetls.  and  air  cajtacities.  Heights 
range  from  14  to  ,36  inches;  lengths  from  33  t(j  144 
inches. 

More  information?  Circle  Item  19,  postcard,  last  page. 


Gas  Light  Control  System 

An  inexpensive  control  .s)stem  for  gas  patio  lights  has 
been  developerl  by  White-RiKlgers  Co..  St.  Louis,  Mo. 
The  system  automatically  turns  gas  lights  up  at  sundown, 
and  turns  them  down  again  at  dawn. 


System  is  composed  of  an  automatic  gas  valve.  Type 
25A17A,  which  fits  inside  the  lantern  post,  and  a  photo¬ 
cell.  .At  dusk,  the  photocell  turns  the  lantern  up.  At 
dawn,  the  valve  is  automatically  turned  down,  allowing 
just  enough  gas  by-pass  to  maintain  standby  Hame  and 
provide  ready  ignition  when  the  photocell  again  calls 
for  gas.  One  valve  can  o|)erate  as  many  as  four  lanterns. 
More  information?  Circle  Item  20,  postcard,  last  page. 
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Removable-Core  Grilles 

A  line  of  grilles  featuring  removable  cores  and  separ¬ 
able  frames,  yet  maintaining  a  free  area  equal  to  that  of 
conventional  models,  has  been  developed  by  Waterloo 
Register  Co.,  Inc.,  Waterloo,  Iowa.  The  compact  grilles 
not  only  offer  increased  flexibility  of  design  but  also 
occupy  no  more  wall  space  than  conventional  types. 

An  undiminishe<l  free  area  is  maintained  by  means  of 
a  unique  frame  design  that  permits  removal  of  the  grille 
core  without  removing  the  outer  separable  frame.  For 


a  streamlined  appearance  suitable  for  most  finishes  or 
interiors  the  separable  frames  have  ta|)ered  edges. 

Cores  can  l)e  removed  for  cleaning  or  refinishing 
without  removing  the  outer  frame.  This  avoids  damage 
to  plaster,  paint.  pajK^r,  or  other  wall  decoration.  Where  a 
multi-shutter  or  opposed-hlade  damper  is  attached  to  the 
grille  face,  the  damper,  which  is  an  integral  part  of  the 
unit,  removes  easily  w  ithout  disturbing  the  outer  sej)arable 
frame. 

Frames  are  made  of  extruded  aluminum  to  resist  cor¬ 
rosion.  All-aluminum  construction  <tr  aluminum  frames 
with  conventional  cores  may  be  sfvecified.  The  removable 
core  feature  is  adaptable  to  all  supply  and  return  grilles 
or  registers  in  the  company’s  line. 

More  information?  Circle  Item  21,  postcard,  last  page. 


Packaged  Boiler  Refinements 

Redesigned  space-saving  package  boilers.  suite<l  for 
comfort  heating  applications  in  sch«K)ls.  churches,  insti¬ 
tutional  buildings,  apartments,  commercial  and  indus¬ 


trial  plants,  were  displayed  by  Cleaver-Brooks  Co.,  Mil¬ 
waukee,  Wis.,  at  the  ASHAE  show  in  Philadelphia. 

The  firm  displayed  a  30-hp  Progress  packaged  boiler 
for  small  and  medium  low  pressure  steam  or  hot  water 


applications,  and  a  125-hp  C-B  packaged  boiler  for 
medium  and  larger  heating  installations.  Prominence 
was  also  given  to  the  firm’s  move  into  the  water  tube 
boiler  field  through  the  acquisition  of  Springfield  Boiler 
Co.,  of  Springfield.  111. 

Foremost  among  the  design  changes  is  a  single-tip, 
retractable  nozzle  on  the  C-B  model  which  greatly  sim¬ 
plifies  cleaning  and  maintenance.  Now,  with  a  single 
flip  of  a  drawer  catch,  the  nozzle  assembly  is  easily  re¬ 
moved  for  quick  cleaning,  and  just  as  easily  returned 
for  operation. 

Other  features  include  an  inspirating  pilot  to  maintain 
and  produce  a  pilot  flame  at  zero  gas  pressure,  and  a 
rotary  air  damper  to  modulate  air  for  combustion. 

A  4()-hp  Progress  packaged  boiler  is  shown  in  photo. 

More  information?  Circle  Item  22,  postcard,  last  page. 


Floor  Slab  Insulation 

Armalite,  a  foamed  plastic  insulating  material  de¬ 
veloped  hy  Armstrong  Cork  Co.,  Lancaster,  Pa.,  originally 
for  low  temperature  apjdications.  is  introduced  in  scored 
board  form  for  use  both  as  a  perimeter  and  cavity  wall 
insulation. 

Extensive  tests  have  sh«»wn  that  the  board  will  greatly 
reduce  heat  loss  from  a  warm  fl<M)r  slab  to  a  cold  founda¬ 
tion  wall  when  used  as  a  perimeter  insulation  in  concrete 
slab-on-grade  construction.  Similarly,  as  cavity  wall  in¬ 
sulation.  it  provides  extra  comfort  and  fuel  savings  by 
effectively  reducing  heal  flow  through  the  wall,  the  com¬ 
pany  states. 


Sc«)red  board  is  available  in  24  by  72-inch  pieces,  1, 
1  *  •_>,  and  2  inches  thick.  Each  board  is  scored  lengthwise 
into  four-,  eight-,  and  6-inch  wide  sections,  and  it  may 
be  snapped  at  any  score  mark,  practically  eliminating  the 
need  for  measuring,  culling  and  sawing.  (See  photo.) 

The  board  is  made  fretm  white  polystyrene  beads  in 
plain  and  self-extinguishing  types.  The  material  has  a 
k  factor  of  0.25  at  75  deg  F  mean  temperature.  Accord¬ 
ing  to  the  manufacturer,  although  it  weighs  only  approxi¬ 
mately  0.10  lb  per  lM>ard  foot,  Armalite  can  support 
loads  of  720  lb  per  sq  ft  with  only  5%  compression.  The 
cellular  structure  prevents  entrance  of  water  by  capillar¬ 
ity  and  keeps  insulating  efficiency  high  in  service. 

More  information?  Circle  Item  23,  postcard,  last  page. 
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Diffuser  Line  Improved 

An  improved  line  of  square,  rectangular  and  In-Line 
diffusers  is  announced  by  Carnes  Corporation,  Verona, 
Wis.  The  square  and  rectangular  types  are  available  in 
one,  two,  three,  and  four-way  blows  with  six  frame  de¬ 
signs  to  fit  all  types  of  ceiling  applications.  The  square 
sizes  in  any  blow  are  available  with  round  necks. 

Unipattern  vanes  are  said  to  insure  unlfonn  air  pattern 


for  all  designs.  Unique  spring  catch  locks  the  inner  sec¬ 
tion  in  place  but  does  not  prevent  the  easy  removal  of  the 
inner  section  without  tools.  All  inner  vane  sections  can 
be  changed  from  one  blow  to  any  other  desired  blow. 
The  In-Line  diffusers  are  available  in  one  or  tw'o-way 
blow'.  Every  diffuser  has  a  baked  enamel  finish  said  to 
be  suitable  for  use  with  many  interior  color  decorations. 
More  information?  Circle  Item  24,  postcard,  last  page. 


Horizontal-Flow  Unit  Heater 

A  horizontal-flow  heater  that  offers  greater  ease  of 
accessibility  to  heater  interior  while  in  installed  position 
is  announced  by  L.  J.  Wing  Mfg.  Co.,  Linden,  N.  J.  The 
heater  is  offered  in  five  different  sizes. 

This  lightweight,  suspended,  steam  unit  heater  is  suit¬ 
able  for  garages,  offices,  stores  and  small  industrial  and 


commercial  applications,  where  it  may  he  desirable  to 
obtain  heat  distribution  by  using  one  or  more  heaters. 

The  two-piece,  wrap-around  casing  can  be  easily  re¬ 
moved  for  access  to  the  heater  section  without  disturbing 
steam  connections.  The  header-tube  connection  is  by  a 
mechanical  joint,  instead  of  the  conventional  welded 
joint.  This  permits  simplified  replacement  of  individual 
tubes,  should  that  be  necessary,  instead  of  installing  an 
entire  heating  section.  Heat  discharge  is  horizontal  with 
individually  adjustable  deflector  vanes.  The  heating  ele¬ 
ment  is  the  company’s  Featherfin  extended  surface  type. 
More  information?  Circle  Item  25,  postcard,  last  page. 


Compact  Automatic  Filter 

American  Air  Filter  Co.,  Louisville,  Ky.,  announces 
Type  B  Rollotron,  which  is  a  new  design  of  the  basic 
Rollotron  agglomerator-filter  principle  introduced  by  the 
company. 

The  new  model  is  reported  to  combine  the  high 
efficiency  of  an  electronic  precipitator  with  the  low  mainte¬ 
nance  of  an  automatic  renewable  media  filter. 

In  this  compact  unit,  dry  electrostatically-charged 


plates  are  used  to  agglomerate  atmospheric  contaminates, 
such  as  dirt,  hasteria  pollen,  and  smoke.  The  agglom¬ 
erated  particles  (including  suhmicron  sizes)  are  held 
together  by  intermolecular  attraction  until  they  are  picked 
up  by  the  air  stream  and  deposited  in  the  renewable 
media  of  the  storage  se<'tion.  There  the  accumulated  dirt 
is  automatically  wound  into  a  compact  roll  for  easy  <lis- 
posal.  Resistance  to  air  flow  is  uniform  and  constant, 
and  filter  performance  is  always  at  optimum  level. 

More  information?  Circle  Item  26,  postcard,  last  page. 


Thermostatic  Expansion  Valve 

A  heavy-duty  thernutstatic  expansion  valve,  said  to 
assure  extremely  smooth  performance  and  accurate  modu¬ 
lation  and  eliminate  valve 
“hunting,”  has  been  de¬ 
signed  specifically  for  heat 
pump  applications  by  Heat¬ 
ing  and  Air  Conditioning 
Controls  l)iv..  Controls  Com¬ 
pany  of  America,  Milwaukee, 

Wisconsin. 

Model  214  heat  pump 
pump  valve  is  available  for 
Refrigerant  12  or  22  with 
either  a  standard  liquid- 
charged  or  pressure  limiting 
charged  power  element.  Capacity  ranges  lor  the  valve 
in  Refrigerant  12  systems  are  1,  2  and  3  tons;  in  systems 
using  Refrigerant  22,  it  has  2,  3  and  5-ton  ratings.  The 
valve  is  available  with  either  adjustable  or  non-adjust- 
able  ( factory -set )  superheat. 

Valve  has  solder-type  inlet  and  outlet  connections.  In¬ 
lets  are  standard  in  %,  Vu  and  %-inch  01)  solder;  outlets 
are  %,  and  IVs'inch  01)  solder. 

More  information?  Circle  Item  27,  postcard,  last  page. 
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Fiberglas  Power  Ventilator 

A  new  power  ventilator  has  l)een  develoj)ed  by  The 
Swartwout  Co.,  Cleveland,  Ohio.  Calle<l  Fil)er-Aire, 
this  unit  is  fabricated  of  heavy,  shock  resistant,  and 
sound  af>sorhin"  Fiberfilas.  Structurally  equal  to  steel 
and  with  greater  impact  strength  than  steel  or  aluminum, 
the  bonded  housings  are  virtually  im|H»ssihle  to  dent. 
cra<-k  or  break. 

Becaus<*  Fiberglas  is  a  non-resoiiant  material,  it  elimi¬ 


nates  the  sound  chamber  effect  created  by  conventional 
centrifugal  power  units.  In  addition,  the  company  has 
eliminated  the  typical  pi|)e  struts  used  to  sup|H»rt  the  <lomc 
in  favor  ctf  staggered  air  flow  guides.  This  eliminates 
internal  air  sh«K-ks.  cutting  vibration  further  and  increas¬ 
ing  efficiency.  Cow  c«>ntour  and  molded-in  skv  blue  color 
enhance  building  design. 

Three-piece  housing  <uts  shipping  weight  and  makes 
installation  faster  and  easier.  The  housing  is  unaffected 
by  salt  spray,  gases,  greases,  moisture  and  most  cimimon 
acids.  Since  motors  are  permanently  lubricated,  venti¬ 
lators  retjuire  no  maintenance.  I  nits  are  available  for 
immediate  delivery  in  21  dire<-t  and  l»elt  drive  models  with 
c<q>acities  from  IJM)  to  4(KK)  cfm. 

More  information?  Circle  Item  45,  postcard,  last  page. 

lOO-Ton  Condenser 

Addition  of  a  10()-ton  unit  to  its  Fandaire  air  cooled 
condenser  line  is  announced  by  FS  Air  Conditioning 
Corp..  Tulsa.  Okla.  I  he  completely  self-contained  unit  is 
said  to  have  all  of  the  advantages  of  the  smaller  units  in 
the  line.  It  is  pictured  in  back  of  a  3-ton  unit. 


Among  its  features  are  listed  its  circular  coil  design, 
said  to  permit  true  counter  flow  of  hot  refrigerant  against 


cooling  air  and  straight-through  flow,  permitting  positive 
condensate  drainage,  since  each  coil  circuit  is  one  con¬ 
tinuous  length  of  a  single  tube.  All  pressure  drop  caused 
by  return  bends  in  rectangular  units  is  eliminated. 

The  shoulder  of  each  fin  is  firmly  swaged  to  the  tube 
and  to  the  adjoining  fin,  said  to  prevent  corrosion  or 
foreign  matter  between  fin  and  tul)e.  and  thereby  main¬ 
tain  good  heat  transfer.  Fans  on  the  100-ton  unit  are  of 
cast  aluminum  with  adjustable-pitch  blades. 

More  information?  Circle  Item  46,  postcard,  last  page. 

Duct  Thermometers 

Dial  thermometers,  specifically  developtxl  for  use  in 
ducts,  are  announcer!  hv  Jas.  P.  Marsh  Corp..  Skokie,  III. 

A  major  consitleration  in 
developing  the  duct  ther¬ 
mometers  has  been  ease  of 
reading,  assurer!  by  the  large 
legible  dial,  and  the  unixer- 
sal  joint  which  permits  the 
dial  to  be  swivelled  or  tilted 
to  any  convenient  rearling 
angle  regardless  of  the  posi¬ 
tioning  of  the  flange  on  the 
duct,  flange  is  provided 
with  an  extension  nerk  that 
will  clear  the  insulation  of 
all  insulaterl  ducts. 

Two  types  of  duct  ther¬ 
mometers.  as  illustraterl,  are 
available:  Direct  -  m(»unted 

tvpe.  for  location  at  the  point  of  measurement,  and  dis¬ 
tant-reading  type,  with  6  ft  of  capillary  tubing,  for  appli¬ 
cation  where  it  is  desirable  to  have  the  dial  some  distance 
away  from  the  point  of  measurement.  Thermometers 
are  the  filled  type. 

More  informafion?  Circle  Item  47,  postcard,  last  page. 

Medium-Sized  Oil-Fired  Boiler 

Its  A-S  oil-fired  lM)iler  is  announced  by  American- 
Standard  Heating  and  Plumbing  Division,  New  ^  ork, 
N.  Y..  for  use  in  large  Inmies  and  small  to  me«lium-size 
apartment  and  commercial  buildings.  Available  for 
either  steam  or  hot  water  installations,  the  boiler  is 
s|>ecificallv  designe<l  for  installed  c  apacities  ranging  from 
193.(MM)  to  622.(KM)  Btu  |)er  hr. 

A  unique  asf)e<  t  of  the  boiler  is  a  tankless  heater  ar¬ 
rangement.  A  separate  heater  max  l>e  inserted  in  each 
center  ser'tion.  This  alloxvs  the  boiler  to  |)roduce  multi- 
tcmi|)erature  water  for  automatic  dish  washers  and  xvash- 
ing  machines:  another  heater  can  sup})lx  lower  tem|>era- 
ture  faucet  water:  a  third  heater,  xvater  for  snow  medting, 
for  instance. 

Only  a  one  size  tankless  heater  is  rrHpjirefI  with  the 
boiler,  for  hot  xvater  or  steam  heat,  no  matter  hoxv  many 
sections  it  may  have.  A  preassembled  cop|)er  manifold 
is  available  for  connecting  multiple  heaters  to  reduce  the 
installation  time. 

More  information?  Circle  Item  48,  postcard,  last  page. 
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New  Low  Pressure  Control 

A  low  pressure  diaphraj^in  control  for  air  or  gases  is 
announced  by  The  Mercoid  Corp.,  Chicago,  111.  It  fea¬ 
tures  FM  approval,  external  adjustment,  calibrated  dial 
(with  pointer),  visible  on-off  circuit,  and  a  sealetl  mer¬ 
cury  contact  switch. 

The  control  incorporates  a  single  (acid-resistant  Fair- 
prene)  diaphragm  which  actuates  a  mechanism  for  open¬ 
ing  and  closing  a  hermetically  sealed  mercury  switch. 


The  diaphragm  separates  tw<i  pressure  chambers,  one  of 
which  ma\  he  used  for  positive  pressure;  the  other  for 
vacuum  operation,  hut  both  chambers  may  he  used  to 
provide  operation,  due  to  a  difference  in  pressure  be¬ 
tween  them. 

Classified  as  General  Purpose  NEMA  1.  suitable  for 
Division  II,  unit  is  enclosed  in  heavy-gage  steel  flanged 
case  and  finished  in  charcoal-gra>  enamel.  Its  operat¬ 
ing  range  is  from  one  to  30  inches  (»f  water,  with  maxi¬ 
mum  of>erating  pressure  <if  20  psig.  Several  types  are 
available,  with  a  choice  in  electrical  rating,  etc.,  all  fully 
des<Tibe<l  in  Bulletin  SEB-50.  which  is  available  from  the 
manufacturer. 

More  information?  Circle  Item  49,  postcard,  last  page. 


Swimming  Pool  Heater 

l  sing  stainless  steel  supplied  b\  AllegheiiN  Eutllum 
Steel  Corp.,  a  new  swimming  pool  heater  is  said  to  Im? 


providing  long  heater  life  and  doubling  the  swimming 
pool's  usefulness. 

The  heater  is  made  by  Ka)pak  Co.,  Inc..  El  Monte. 


Calif.,  and  uses  the  stainless  steel  in  an  unusual  way. 

The  stainless  steel  is  made  into  small,  tapered  burners 
which  fit  into  a  flling-cabinet-ty{)e  drawer.  Twelve  of 
the  small  burner  elements  generate  enough  heat  for  a 
pool  measuring  15  by  35  ft.  To  enlarge  the  capacity, 
more  stainless  steel  burner  elements  are  added.  It  is 
possible  in  the  Raypak  heater  to  get  up  to  90  burners  in 
a  single  drawer  on  the  larger  units.  This  would  handle 
a  pool  40  by  100  ft. 

In  many  areas  of  the  United  States,  pools  can  be  used 
only  three  and  four  months  of  the  year  because  the  tem¬ 
perature  of  the  water  gets  too  low  for  comfortable  swim¬ 
ming.  With  the  use  of  a  water  heater  designed  for  the 
purpt>se.  this  time  period  can  be  almost  doubled.  In  the 
Southwestern  states  a  heater  makes  a  swimming  pool 
a  year-round  item,  and  in  Midwestern  and  Northeastern 
states  makes  swimming  j)ossible  for  six  months  of  the 
year. 

More  information?  Circle  Item  50,  postcard,  last  page. 


Lightweight  Roof  Insulation 

A  new  insulation,  designed  especially  for  use  under 
built-up  ro*)fs.  is  introduced  b)  The  Dow  (Chemical  Co., 
Midland,  Mich.  Trademarked  Roofmate.  the  pn*duct  c«»n- 
sists  of  expanded  polystyrene  boar«ls  wrapped  in  lami- 
nate<l  kraft  paper.  Measuring  2  ft  b\  4  ft.  the  boards 
come  in  thicknesses  of  1.  1*<|.  l*;s.  and  2  inches  depend¬ 
ing  upon  the  insulating  value  nee<led. 

While  priceil  in  accordance  with  prevailing  industrv 
schedules,  Roofmate.  according  t<»  the  manufacturer, 
offers  several  outstanding  advantages.  It  has  one  of 


the  lowt*st  heat  transmission  rates  of  any  commercialU 
available  insulation.  Be<‘ause  it  is  waterpri>of  its  insulat¬ 
ing  efliciency  does  not  deteriorate  with  age,  as  there  is 
no  moisture  {lenetration  to  weaken  the  material’s  struc¬ 
tural  properties.  In  most  cases  additional  va|»or  barrier  is 
not  needed. 

It  is  extremely  lightweight,  each  one-inch  board  weigh¬ 
ing  roughly  3  lb.  This  makes  an  easier  job  of  laying  the 
insulation,  Dow  says,  results  in  reduced  labor  costs,  and 
lightens  roof  loads.  In  spite  of  its  light  weight,  it  has  a 
compressive  strength  of  3.(MM)  lb  |)er  s(j  ft.  providing  a 
firm  base  for  roofing  materials  and  good  resistance  to 
wear  and  tear  during  roof  cotistruction.  In  addition  to 
industrial  flat  or  low-pitch  roofs.  Roofmate  is  seen  to 
hold  promise  f(»r  residential  use  with  gravel  roofs. 

More  information?  Circle  Item  51.  postcard,  last  page. 
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Utility  Blower 

A  utility  blower,  announced  by  Robin!<on  Ventilating 
Co.,  Zelienople,  Pa.,  has  a  wide  variety  of  industrial 
applications.  The  package  unit  is  weather-tight  with  mo¬ 
tor  and  mechanism  protected  by  a  steel  enclosure.  De¬ 


sign  and  construction  permits  the  use  of  an  economical, 
open  type  motor  which  is  fully  protected  from  the  ele¬ 
ments,  the  company  states. 

Fabricated  from  heavy-gage  steel  and  featuring  heavy 
duty  split  pillow  block  bail  bearings,  the  unit  can  be 
supplied  in  sizes  to  accommodate  volumes  from  650  to 
16,200  cfm.  Type  J  fan  blade  sizes  ranges  from  12  to  27 
inches. 

More  information?  Circle  Item  52,  postcard,  last  page. 


Multiple  Showers 


A  Belanea  type  Showergon,  available  in  units  of  four, 
six,  eight,  ten,  or  twelve  shower  stations  in  back-to-back 
arrangement,  is  announced  by 
The  Lt>gan  Mfg.  Co.,  Glendale. 

Calif.  The  basic  stainless  steel 
unit  embodies  concealed  piping, 
shower  combinations,  and  soap 
facilities. 

A  choice  of  stock  end  sup¬ 
ports  and  mounting  brackets 
are  supplied  according  to  job 
or  design  conditions,  such  as 
wall-to-wall,  low-wall,  floor-to- 
ceiling,  or  free  standing  low 
stanchions.  Any  combination 
allows  for  versatility  in  appli¬ 
cation,  the  company  says. 

All  exposed  brass  fixtures 
are  triple  chrome  plated  and 
assembled  with  vandal-proof 
screws.  All  interior  portions 
are  stainless  steel,  copper,  or 

brass.  All  functional  parts  are  readily  accessible  from 
the  front  for  servicing  or  maintenance. 

Fourteen  gage  stainless  steel  housing  with  a  No.  4  com¬ 
mercial  finish  provides  surfaces  easy  to  clean  and  resistant 
to  corrosion.  Units  are  ready  for  installation. 

More  information?  Circle  Item  54,  postcard,  last  page. 


Incinerator  Draft  Control 

An  incinerator  draft  control  is  announced  by  Heating 
Products  Div.,  Wm. 

Steinen  Mfg.  Co., 

Newark,  N.  J.  It  is 
said  to  meet  all  re¬ 
quirements  of  the 
Board  of  Fire  Under¬ 
writers. 

The  draft  control 
introduces  unheated 
air  into  the  stack, 
cooling  the  stack  and 
reducing  stack  drafts 
to  prevent  sudden 
peaks  in  burning 
rates.  This  greatly 
minimizes  fire  haz¬ 
ards,  the  company 
says.  Thus,  this  con¬ 
trol  (1)  prevents  high 
temperatures  in  the 
incinerator  and  in  the  stack.  (2)  reduces  the  fly-ash  in 
the  stack,  (3)  increases  the  life  of  the  incinerator  and 
the  stack,  and  (4)  saves  considerable  clearance  space 
in  the  design  of  domestic  incinerators  and  flues.  The 
company  offers  its  Incinerator  Draft  Control  Bulletin. 
More  information?  Circle  Item  53,  postcard,  last  page. 


Flush-Wall  Water  Cooler 

A  water  cooler  that  fits  flush  against  the  wall  and  elimi¬ 
nates  exjKJsed  plumbing  sets  the  pace  for  the  1959  water 
cooler  line  introduced  by  Westinghouse  Electric  Corp., 
Springfield,  Mass. 

The  Wall-Line  cooler  design  allows  for  a  standard  trap 


with  slip-type  fittings  to  be  installed  inside  the  cooler 
cabinet,  as  illustrated,  with  no  need  for  time-consuming 
soldering  or  threading  of  drain  or  trap  fittings.  Cooler 
extends  but  12V1»  inches  when  installed  flush  against  the 
wall,  and  the  floor  area  required  is  26%  less  than  the 
minimum  area  for  a  standard  cooler  installation. 

More  information?  Circle  Item  55,  postcard,  last  page. 

(Continued  on  pap,e  110) 
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“Buffalo”  Double  Suction  Single  Stage  Pumps  Used  for  Condenser 
Water  and  General  Service. 


NEED  QUALITY  PUMPS 
"BUFFALO"  WILL  BACK  UP  YOUR  SELECTION 


Whatever  your  needs  in  clear  water  service,  investigate 
the  advantages  of  “Buffalo”  Double  Suction  Pumps. 
Capacities  from  10  to  14,000  gpm.  For  complete  facts, 
write  for  Bulletin  955-S.  Or  better  yet,  contact  your 
nearby  “Buffalo”  engineering  representative. 

l-ong  Life,  Reliable  Operation 
Features  off  "Buffalo"  Pumps  Include: 

•  Casings — Precision-machined  with  ample  water  passages. 
Hori/ontally-split  for  quick  inspection. 

•  Impellers  —  Designed  for  highest  efficiencies,  consistent 
hydraulic  balance. 

•  Ball  Bearings  —  Heavy-duty  type,  supporting  each  end  of 
sturdy,  oversize  shaft. 

•  Bronze  Wearing  Rings  —  Are  easily  renewable.  Thus  rings 
only  and  not  casing  need  be  replaced. 

"Buffalo”  Pumps  bring  you  the  "Q”  Factor  —  the  built-in  QUALITY  which 
provides  trouble-free  satisfaction  and  long  life. 

BUFFALO  PUMPS 

Division  of  Buffalo  Forge  Co. 

480  BROADWAY  •  BUFFALO.  N.  V. 

Canada  Pumps,  Ltd.,  Kitchener,  Ont.  e  Sales  Representatives  in  all  Principal  Cities 

A  BETTER  CENTRIFUGAL  PUMP  FOR  EVERY  LIQUID 


In  clear  water  installations  where  a  long  life  of  mainten¬ 
ance-free  dependability  is  desirable,  you  can  rely  on 
“Buffalo”  Double  Suction  Centrifugal  Pumps.  “Buffalo” 
gives  you  quality  design  and  construction.  The  “Buffalo” 
features  listed  at  right  speak  for  themselves.  “Buffalo” 
Pumps  combine  the  finest  hydraulic  design  and  work¬ 
manship  with  the  best  materials  obtainable. 

EXTRA  SBvIngs  with  Low 
Parts  Inventory: 

Because  of  maximum  parts  interchangeability,  users  of 
“Buffalo”  Pumps  enjoy  lower  parts  inventories.  The 
result  is  savings  in  money  and  space.  Another  advantage 
is  greatly  simplified  inventory  control. 
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(Continued  from  page  lOd) 

Double-Wall  Metal  Gas  Vent 

A  metal  gas  vent  of  duuble-wall  design  with  inter¬ 
locking  joints  is  announced  by  Van-Packer  Co.,  Chicago 
({eights.  III.,  a  division  of  The  Flintkote  Company.  Unit 
is  Iiste<{  by  Underwriters’  Laboratories. 

Vent  is  available  in  all  standard  sizes  of  round  pipe 
from  3  to  20  inches  diameter.  It  also  comes  in  4-  and  5- 


inch  oval  sizes  for  installations  within  the  wall  stud 
space.  All  necessary  fittings  are  available  to  meet  any 
building  requirement,  the  company  states. 

The  double-wall,  air-insulated  design  of  the  vent  is 
said  to  provide  space  f()r  active  air  movement  and  to  en¬ 
sure  low  wall  temperature.  The  outer  wall  is  heavy-gage 
galvanized  steel:  the  inner  wall  is  0.016-inch  aluminum 
which  heats  fast,  quickly  establishing  g(M>d  draft  and 
preventing  moisture  condensation  and  acid  formation. 
Interlocking  joints  |)ermit  assembly  without  tools. 

More  information?  Circ'e  Item  56,  postcard,  last  page. 


Radiant  Heating-Lighting  Unit 

Production  of  a  recessed  ceiling  unit  combining  elec¬ 
tric  radiant  heating  with  built-in  lighting  is  announced 
by  Berko  Electric  Manufacturing  Corp..  Queens  Village, 
N.  Y.,  under  the  tradename  Pyrolite,  Model  RCL.  The 
unit  not  only  effects  major  economies  in  space,  but  elimi¬ 
nates  dual  installations. 

Commercial  uses  are  in  motels,  offices,  ticket  and  guard 


booths,  rest  rooms  and  stores.  In  the  home,  the  unit 
will  find  principal  us<*  in  the  bathrmnn. 

Rated  at  KKH)  walls  of  heating,  it  is  mildh  fan-forced 


to  circulate  convection  heat  normally  stacked  at  the  ceil¬ 
ing  to  ail  corners  of  the  room.  Its  instantaneous,  even 
heat  is  achieved  by  tempered  Py  rex  glass  panels  having 
an  electrically  conductive  coating.  The  200  watts  of 
lighting  banked  on  either  side  of  the  heating  panel  uses 
Coming’s  Alba-Lite  for  maximum  illumination. 

In  typical  installations,  healing  is  controlled  by  a  wall- 
mounted  thermostat,  lighting  hy  a  separate  wall  switch. 
Units  are  I  L  approverl.  available  in  120,  208,  and  240 
volts. 

More  information?  Circle  Item  57,  postcard,  last  page. 


Commercial  Finned  Tube  Cover 

A  commercial  finned  lulie  cover  named  Thermosil 
(Type  Tl  has  been  introduced  by  Kritzer  Radiant  Coils, 
Inc.,  Batavia.  III.  It  is  applicable  for  institutional,  in¬ 
dustrial.  and  commercial  applications. 

Covers  are  13,  14.  20  and  24  inches  high  with  vandal- 
proof  louvers  in  the  top  only,  or  top  and  front.  Optional 
features  include  open  or  grilled  Ixrttotn,  and  face  inlet 


grille.  Flanged  end  construction  of  covers  and  acces¬ 
sories  permits  installations  with  clean  line  continuity  and 
no  visible  screws,  the  company  states.  Optional  plain  end 
construction  uses  snap-on  joint  covers  and  other  over¬ 
lapping  accessories  for  maximum  flexihilily. 

The  company’s  coils  of  heavy  steel  pressure  tul>e  with 
steel  fins,  or  copjver  tube  with  aluminum  fins,  are  sup¬ 
ported  on  12-gage  steel  channel  brackets,  and  adjustable 
stirrups.  Coils  ride  on  sliding  shoes  for  silent  ojieration 
during  heating  and  cooling  cycles. 

More  information?  Circle  Item  58,  postcard,  last  page. 

(Continued  on  page  112) 


Manufacturers'  Representative 

If  you  are  seeking  new  lines,  we  suggest  you  register 
your  name,  territory  covered,  and  present  lines  with  this 
publication.  We  get  numerous  requests  from  manufac¬ 
turers  seeking  representatives  and  by  registering  you 
pave  the  wav  to  lining  up  desirable  accounts.  Write  to 
S.  Larson,  Research  Director.  AiR  Conditioning,  Heat¬ 
ing  AND  Ventilating.  93  Worth  St.,  New  York  13,  N.  Y. 
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SEASONMAKER 

REMOTE  AIR  CONDITIONERS 


McQuay  thin-line  design  individual  room  Seasonmaker  units  have  been  redesigned 
for  modern,  compact  styling,  and  all  are  only  8V2  inches  thin  and  25  inches  high.  There 
are  four  models— ceiling,  hideaway,  floor  and  basic— each  in  five  sizes,  afl^ording  a 
minimum  of  space  necessary  for  installation. 

All  McQuay  Seasonmakers  utilize  central  station  heating  and  cooling  with  capacities 
of  220,  330,  440,  520  and  640  cfm.  The  four  smaller  sizes  are  equipped  with  1050  rpm 
motors,  while  the  largest  has  1500  rpm.  They  furnish  individual  room  comfort  at  any 
desired  temperature  level— heated,  filtered  air  in  the  winter  and  cooled,  dehumidified 
and  filtered  air  in  the  summer. 

McQuay  thin-line  design  Seasonmakers  are  ideal  for  multi-room  buildings,  such  as 
hotels,  apartments,  motels,  schools,  hospitals,  offices  and  residences.  All  have  the  three- 
row  McQuay  Ripple-Fin  coils.  They  are  ultra-quiet  in  operation  and  each,  of  course,  has 
the  inherent  built-in  quality  for  which  McQuay  is  famous.  For  complete  information, 
call  the  McQuay  representative  in  or  near  your  city,  or  write  McQuay,  Inc.,  1619 
Broadway  Street  N.E.,  Minneapolis  13,  Minnesota. 
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(Continued  from  page  110) 

Temperature  Control  Systems 

Sliding  gate  and  plate  temperature  control  valves  are 
available  from  stock  in  4-  and  6-inch  sizes,  announces 
Jordan  Industrial  Sales  Div.,  OPW  Corp.,  Cincinnati, 
Ohio. 

Suitable  for  heating  or  c<M)ling,  these  new  valve  systems 
capable  of  50,000  lb  per  hr  steam  capacity,  or  2,300  gpm 
of  water,  are  said  to  accurately  control  temperatures  from 
35  to  150  deg  F,  and  give  dead-end  shutoff. 


Cast  iron  bodies  are  suitable  for  pressures  to  125  psi, 
with  temperatures  to  450  deg.  These  thermal  systems 
are  available  in  copper,  stainless  steel,  carbon  steel,  and 
monel. 

The  diagram  illustrates  a  4-  or  6-inch  temperature  con¬ 
trol  valve  installation  which  can  be  used  on  heating  or 
cooling  service.  A  Vi-inch  temperature  control  valve  is 
used  to  pilot  a  4-  or  6-inch  diaphragm  control  valve.  This 
system  will  help  solve  the  toughest  application  problems, 
the  company  states. 

More  information?  Circle  Item  59,  postcard,  last  page. 


Plastic  Skylights  in  Color 

Made  of  glass-fiber-reinforced  plastic,  Consolite  Double 
Dome  skylights  are  l>eing  prtwluced  in  green,  white,  pink, 
yellow,  and  blue  by  Consolidated  General  Products,  Inc., 
Houston.  Tex.  I  nits  not  only  transform  glaring  sunlight 
into  pleasing  diffused  interior  light  but  also  tend  to 
create  a  specific  interior  mood. 

The  skylight  is  actually  a  twin-domed  insulating  plastic 


bubble.  The  dead  air  space  between  its  inner  and  outer 
domes  gives  it  a  U  factor  of  0.5,  or  insulation  value 
equivalent  to  a  2’ o-ineh  gy|>sum  roof.  The  result  is  a 
substantial  reduction  in  heating  and  air  conditioning 
losses  common  to  conventional  skylights. 

Double  thickness  of  reinforced  plastic  cannot  be  shat¬ 


tered  by  ordinary  hailstorms,  r(x:ks,  shock  or  vibration, 
the  manufacturer  says.  Skylight  has  a  flexural  strength 
of  20,000  psi;  tensile  strength  is  10,000  psi;  it  will  sup¬ 
port  a  uniform  load  of  at  least  200  lb  per  sq  ft. 

Skylights  are  available  in  three  shapes — square,  round, 
and  rectangular — and  in  three  basic  models — self-flash¬ 
ing,  in  low  and  high  silhouettes,  and  curb-mounting — in  a 
variety  of  sizes  ranging  from  14  inches  square  to  38  by  74 
inches.  The  various  models  range  in  weight  from  10  to 
55  lb. 

More  information?  Circle  Item  60,  postcard,  last  page. 


Automatic  Water  Softeners 

Fully  automatic  water  softeners,  in  single  and  double 
units,  are  introduced  by  The  F.  E.  Myers  &  Rro.  Co., 
Ashland,  Ohio,  to  supply  the  soft  water  capacities  and 
flow  rates  demanded  in  commercial  establishments.  Cap¬ 
able  of  52-gpm  flow  rates,  the  softeners  are  recommended 
for  use  in  smaller  motels  and  hotels,  apartment  houses, 
institutions,  small  hospitals,  large  homes,  farms,  schools, 
and  laboratories. 


Four  units  are  available  with  capacities  from  69,000  to 
430,000  grains  of  hardness  between  regenerations.  A 
clock  triggers  regeneration  at  a  pre-selected  time  of  the 
day  or  night.  Frequency  of  regeneration  may  be  varied. 
Equipped  with  oval  shaped  brine  tank,  installation  to 
conform  to  space  requirements  is  facilitated.  A  five-year 
unconditional  guarantee  is  offered,  with  an  additional 
pro-rated  five  years. 

More  information?  Circle  Item  61,  postcard,  last  page. 


Vertical  All-Weather  Motors 

The  Louis  Allis  Co.,  Milwaukee,  Wis.,  announces  the 
availability  of  its  all-weather  Vertical  Hollow  Shaft  motors 
in  ratings  of  1  to  30  horsepower.  These  climatized  motors 
provide  indoor  and  unprotected  outdoor  service  on  shal¬ 
low  or  deep-well  turbine  pump  applications  for  irrigation, 
petroleum  product  handling,  chemical  pumping,  power 
plant  condenser  cooling,  and  other  industrial  installations. 
More  information?  Circle  Item  62,  postcard,  last  page. 

(Continued  on  page  114) 
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It  costs  less  to  buy  replaceable  filters 
and  throw  them  away  when  dirty  than 
to  have  permanent  filters  cleaned. 


R  P  Washable  Industrial  Filters  can  be 
cleaned  10  times  annually  for  under 
$4.00  per  year  (including  odor-remov¬ 
ing  adhesive  and  depreciation  on  filter). 


^ttdu4tncai 


R  P  Multi- Velocity  Industrial  Air  Filters  are  designed  with  ease  and 
economy  of  operation  in  mind.  Their  strong,  rugged  aluminum  construc¬ 
tion  increases  service  life — makes  them  fast,  easy  and  safe  to  handle — 
reduces  operating  costs.  Important  additional  savings  too,  by  eliminating 
the  need  for  heavy  structural  design  in  filter  bank  construction. 

These  high  efficiency,  multi-velocity  filters  meet  all  speci.fi- 
cations  for  permanent-type  washable  filters  —  with  the  plus  feature  of 
ODOR  REMOVAL  through  the  use  of  R  P  Super  Filter  Coat  —  the 
w'ater  soluble  dirt  and  odor  removing  adhesive,  with  the  “built-in” 
detergent.  Write  for  information. 


research  products 
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(Continued  from  pof'e  112) 

PVC  Centrifugal  Pumps 

A  line  of  PVC  centrifugal  pumps  is  announced  by 
Vanton  Pump  &  Equipment  Corp.,  Hillside.  N.  J.  This 
line  is  constructed  with  all  wetted  parts  of  unplasticized, 
unmodified  polyvinyl  chloride,  offering  a  broad  range 
of  chemical  resistance  as  well  as  the  non-contaminating 
transfer  of  sensitive  solutions.  Available  in  four  pump 


sizes,  units  offer  capacities  fiom  10  to  180  gpm  with 
discharge  heads  to  100  ft.  Solution  temperatures  to  140 
deg  F  can  he  handled. 

The  heavy  sectioned  PVC  casing  is  totally  protected 
hv  a  cast  iron  frame  giving  rigid  support.  The  impellers 
are  molded,  and  are  of  a  dynamically  balanced  design; 
vanes  are  contoured  to  offer  maximum  efficiency. 

More  information?  Circle  Item  63,  postcard,  last  page. 

Pilfer-Proof  Aerator 

A  pilfer-pr»»of  aerator,  designed  for  use  on  faucets  in 
commercial,  institution¬ 
al,  and  public  buildings 
such  as  schools,  ho¬ 
tels.  factories,  office 
buildings,  and  railroad 
and  air  terminals,  is  de- 
velofKHl  and  marketed 
h\  ('has**  Brass  iL  Cop- 
per  (io..  \\aterhur\. 

C«mn.  It  is  so  designe*! 
that  removal  is  impos¬ 
sible  without  a  s|>ecial 
key. 

rhe  exposed  portion 
of  the  aerator  consists 
of  an  external  loose  ring 
that  turns  freely  so  that 
it  cannot  he  uns<-rewed 
by  hand.  The  outlet  end  of  the  aerator  body  contains 
narrow  sl*>ts  that  accommodate  the  spe<'ial  kev  supplied 
for  removing  and  replacing  the  aerator.  These  slots  are 
to**  narr«»w'  to  allow  use  of  either  a  coin  or  screwdriver 
for  removal,  and  are  s**  position***!  that  they  are  not  in 
view  after  installation  *>f  the  aerator.  Interior  construc¬ 
tion  is  similar  to  the  standard  Chase  Spring-Flo  aerator. 
It  is  supplied  only  with  a  male  thread. 

More  information?  Circle  Item  64,  postcard,  last  page. 

(Concluded  on  imjie  IIH) 
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The  following  pages  bring  you  some  of  the  latest 
developments  in  automatic  controls  from  Honeywell. 
They  widen  your  choice  of  products,  give  you  more  to 
work  with. 

For  complete  information  on  these  new  control  prod¬ 
ucts  and  systems,  call  your  nearest  Honeywell  sales 
office.  Honeywell  provides  112  offices  throughout  the 
country;  each  staffed  with  control  specialists  to  assist 
you  in  preparing  proposals  and  writing  specifications. 

Look  over  these  new  products  and  systems.  And, 
remember,  they  are  backed  by  the  kind  of  support  only 
Honeywell  can  offer  you. 
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Honeywell’s  New  Selectographic 
DataCenter*  uses  floor  plan  and  system 
projection  for  more  compact  installation! 


It  makes  centralized  control  easier  to  design,  install  and  operate. 


Now  an  air-conditioning  engineer  can  "see”  up 
to  50  separate  fan  system  diagrams  and  floor 
plans,  read  and  adjust  critical  temperatures 
throughout  a  multi-story  building  ...  all  at 
one  console. 

Here’s  additional  savings  added  to  central¬ 
ized  control.  For  Honeywell’s  selectographic 
design  saves  time,  saves  space,  saves  on  extra 
construction.  And  it’s  an  attractive  addition 
to  any  building. 

And  Honeywell’s  modular  building  block 


design  brings  the  system  greater  economy,  new 
flexibility.  Starting  with  the  basic  unit— the 
central  Selectographic  Console — other  modules 
of  a  standard  2'  by  2'  dimension  may  be  added 
as  the  need  arises  or  as  budget  permits.  Honey¬ 
well’s  Selectographic  Supervisory  DataCenter 
can  be  installed  in  buildings  of  all  sizes,  for  all 
purposes — can  grow  with  the  structure  itself. 

For  more  information  about  this  panel,  call 
your  local  Honeywell  office.  Or  write  Honey¬ 
well,  Dept.  HV-3-50,  Minneapolis  8,  Minn. 


FOR  MORE  TO  WORK  WITH  WORK  WITH  HONEYWELL 


Honeywell 
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^Trademark 


Honeywell’s 
control  team  gives 
best  year-round 
air  conditioning 
unit  ventiiator 
performance 


The  Honeywell  Pneumatic  wall-mounted  thermostat 

is  the  ideal  way  to  control  classroom  tem|)era- 
tures.  It  senses  tem|jeratures  the  way  the 
occupants  do,  gives  exact  tem|)erature  read¬ 
ings,  delivers  the  exact  temijerature  set.  The 
Honeywell  Pneumatic  Round  is  more  precise, 
responds  faster  than  any  other  pneumatic 
thermostat  on  the  market. 


The  Honeywell  Unit  Ventilator  Control  team  reacts 
fast  to  level  the  temperature  changes  common  to 
high-occupancy  areas  such  as  classrooms.  Its  air 
stream  thermostat  responds  to  temperature  changes 
before  they  reach  room  occupants. 

Developed  especially  for  unit  ventilators,  this 
control  team  is  ideal  for  year-round  air  condition¬ 
ing  using  unit  ventilators. 

And  year-round  air  conditioning  can  result  in 


real  savings  for  a  school  in  the  cost  of  construction, 
real  benefits  in  increased  teacher  and  student  effi¬ 
ciency.  It  also  brings  the  community  a  public 
building  which  can  be  used  year-round,  providing 
more  useability  for  every  building  dollar. 

For  more  information  about  the  Honeywell  Unit 
Ventilator  Team  or  about  the  Economic  Benefits 
of  Air  Conditioning  for  Schools,  write  Minneapolis- 
Honeywell,  Dept.  HV-3-50,  Minneapolis  8,  Minn. 


MS016  Damper  Motor  controls 
unit  ventilator  damper.  Dia¬ 
phragm  construction  reduces 
friction,  provides  smooth 
positioning,  aids  modulating 
act  ion  of  the  entire  Honeywell 
control  team. 


M0903  Piston  Motor  regulates 
Unit  Ventilator  coil  bypass 
damper  in  accordance  with 
summer  or  winter  demands. 
Direct  drive  gives  smooth 
modulation  throughout 
damper  travel. 


L0907  Air  Stream  Thermostat 

has  fast  response,  fewer  mov¬ 
ing  parts.  Working  with  room 
thermostat  it  resets  the  air 
temperature  delivered  by  the 
ventilator,  helps  provide  con¬ 
stant,  even  temperature. 


TG913A  Summer-Winter  Pneu¬ 
matic  Round  Kivi*  <‘xact  temiierii- 
ture  rcadinir,  <l<liv«‘rs 
temiKTature  set.  R<-siH>n<ls  in¬ 
stantly.  Precise,  ru^^ed,  tami)er- 
I>rnof,  ea.sy  to  install,  see  and 
set. 


Your  choice  of  design  in  Honeyweil’s 
New  Eiectronic  Air  Cieaner  Line! 


This  Selector  Series  of  Electronic  Air 
Cleaners  now  offers  you  a  choice  of 
three  cell  designs  to  match  exact  job 
requirements. 

HI  Velocity  Cell  H  inch  plate  interval. 
Provides  air  cleaning  efficiency  of  95 
per  cent  at  an  air  velocity  of  700  fpm. 
Specify  when  maximum  cleaning  is 
desired,  when  high  velocities  are  en¬ 
countered,  or  where  installation  space 
is  limited. 

AC/ME  Cell  ^16  inch  plate  interval. 
Offers  advanced  capacity  for  dirt  load¬ 
ing  and  maximum  cleaning  efficiency 
at  moderate  air  flow  rates.  Ninety  per 
cent  efficient  at  600  fpm. 

Hi-Load  Cell  Yn  inch  plate  interval.  Pro¬ 
vides  greater  capacity  for  dirt  loading, 
less  frequent  washing.  90  per  cent  effi¬ 
cient  at  420  fpm. 


Six  times  more  efficient  than  mechanical  filters, 
Honeywell  Electronic  Air  Cleaners  eliminate 
airborne  dirt  from  the  air  conditioning  system, 
trapping  particles  even  as  small  as  .001  microns. 

A  completely  new  washer  has  pliable  nozzles 
that  flutter  as  the  water  passes  through  giving 
faster,  more  efficient  washing. 

For  the  ultimate  in  pure  air, 
specify  Honeywell  Activated 
Charcoal  Filters  with  your 
Electronic  Air  Cleaner 


All  Honeywell  Electronic  Air  Cleaners  are 
designed  in  building  block  modules.  The  frame 
is  eliminated  on  field  assembled  units  and  sim¬ 
ple  button-type  connectors  replace  the  old 
electrical  connections.  They  offer  the  simplest, 
quickest  installation  available,  will  fit  an  air 
conditioning  system  of  any  size. 


Add  Honeywell  Activated  Charcoal  Filters  to  your 
Electronic  Air  Cleaner  and  you  have  the  finest  air 
cleaning  system  available.  The  Electronic  Air 
Cleaner  removes  the  dirt.  The  Activated  Charcoal 
Filters  remove  the  odors.  And  they  help  each  other 
do  a  better  job.  For  in-stance,  the  Electronic  Air 
Cleaner,  by  removing  dirt  efficiently,  prevents  the 
charcoal  filter  pores  from  IxM-oming  clogged.  They 
la.st  longer  without  reactivation,  work  Ix^tter. 

Activated  Charcoal  Filters  pay  for  themselves 
in  reduced  air  conditioning  costs  because  they 
reduce  the  amount  of  outdoor  air  required  to 
dilute  odor.  And  with  Honeywell’s  new  V-.sha|)ed 
arrangement  of  building  block  modules,  more  char¬ 
coal  filters  can  be  put  into  the  air  stream  without 
sacrificing  easy  access  for  reactivation. 

For  more  information  about  Honeywell  Elec¬ 
tronic  Air  Cleaners  or  Activated  Charcoal  Filters, 
call  your  local  Honeywell  office.  Or  write  Honey¬ 
well,  Dept.  HV-3-50,  Minneapolis  8,  Minnesota. 
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Hydro-Trol's  Pr«tsurii#d  Dtsign  usins  Pn*u*| 
motic  and  Hydroulic  Prattur*  to  control  Hy- 
drostotic  Protturo  .  .  .  providot  o  mor# 
•ffoctive  ond  officiont  way  to  control  Hydro-| 
ftotic  Shock  ond  oliminoto  wottr  hommor 
in  any  hot  or  cold  wotor  piping  systom. 


STOPS 


PRESSURIZED  DESIGN 


PIPIHG 


KNOCK 


Built  to  withttond  and  control 
the  extreme  pretturet  of  Hy¬ 
drostatic  Shock,  the  bellowi  ore 
pneumatically  and  hydraulic¬ 
ally  controlled  and  cushioned 
against  metal  to  metal  contact, 
shock,  stress,  or  strain  .  ,  . 
ever  causing  metal  fatigue  and 
bellows  failure. 


•  AIXNCCD  llllOWS 

f«  insyr* 

ponding  •««nlv  ond 
•pwollv  providing  moH- 
tmwm  ditplocofoon*  for 
dt«»tpotin9  %ho<li  pros* 


Using  no  rubber  or  synthetic  compressables, 
Hydro-Trol's  all  stainless  steel  internal  con¬ 
struction  is  unaffected  by  temperatures  and 
time.  Factory  sealed,  and  permanently  pres- 
surixed,  Hydro-Trol  more  efficiently  and  ef¬ 
fectively  controls  Hydrostatic  Shock  and  may 
be  counted  upon  to  last  the  "life  of  the 
Piping  System." 


SIX  SIZES 

Meets  the  requirements 
of  every  hot  or  cold 
water  distribution 
system. 


COMPACT  IN  SIZE 
Installs  in  small  pipe 
chose  spaces. 


LIGHTER  IN  WEIGHT 
Requires  no  supporting 
devices. 


SIMPLIFIED  SIZING 
Hydro-Trol  makes  six- 
ing  simple  and  easy. 


FOR  FURTHER 
INFORMATION 
WRITE  FOR  YOUR 
COPY  OF  "SHOCK 
CONTOl  BY 
HYDRO-TROL 
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(Concluded  from  page  114) 

Universal  Expansion  Joints 

\  new  line  of  Itellows-tyjte  expansion  joints  that  aeeom- 
inodate  pijte  nioveinent  in  any  direetion  is  announced  hy 
Zallea  Brothers,  Wilmington,  Del.  Known  as  Zallea 
universal  expansitni  jttints.  these  packless,  corrugutcd- 
bellows  units  protect 
|M>wer  and  prcn-ess  pi|>- 
in<r  s\  steins  hy  ahsorh- 
ing  the  following  types 
of  displacement  axial 
movement,  lateral  de¬ 
flection.  a  n  d  angular 
rotation,  either  singly, 
ttr  in  am  comhination. 

They  have  the  important 
advantage  of  ahsorhing 
unlimited  amounts  of 
lateral  deflation  with- 
»ut  imposing  any  pres¬ 
sure  thrust  on  piping  or 
e<|uipment.  thus  eliminating  the 
tural  anchors. 

Basic  elements  of  these  units  include  two  hydraulically - 
formefi  l>ellows.  a  center  section  of  pipe  and  apprttjiriale 
tie  rods.  They  are  manufactured  in  .standard  size.-*  frtmi 
3  to  72  inches  diameter  and,  dej)ending  upon  jrressure 
and  tem|)eratures  to  Ire  encountered,  are  supplied  with 
one  of  three  different  typ<*s  of  bellows — non  equalizing, 
self  e(|ualiziiig  or  Hyf’Tor  torodial. 

Standard  units  are  available  to  pressures  up  to  2.70(1 
psi  and  temperatur»*s  from  minus  320  deg  F  to  plus  K>(Mt 
deg.  .Sj)ecial  units  are  available  for  more  severe  <omli- 
ti(ms.  .\t  top  in  photo  is  a  universal  expansion  joint 
with  min-ecjualizing  Indlows  and  over-all  tie  rods:  below 
is  a  universal  expansion  joint  with  self-equalizing  liellows 
and  »)ver-the-l>ellows  tie  rods. 

More  information?  Circle  Item  65,  postcard,  last  page. 


need  for  hea\ \  struc- 


Two-Stage  Ignition  System 

.\s  a  feature  available  w  ith  larger  burners.  The  \u-Way 
Corp..  Rock  Island,  111.,  offers  a  simple  but  effective  2- 
stage  firing  system  employing  only  familiar  components. 
The  system,  termed  D-Lay-Flo  by  the  manufacturer, 
greatly  retiuces  the  possibility  of  “hard  starts”  on  burners 
using  light  oil  at  input  rates  to  44)  gph,  by  admitting  only 
two-thirds  of  the  *)il  flow  during  initial  firing.  A  .separate 
oil  line,  supplying  two  nozzles,  delivers  this  portion  of  the 
oil.  When  flame  is  well  established,  after  approximately 
15  seconds,  a  photoelectric  cell  triggers  a  valve  on  an 
extension  of  the  oil  line  which  feeds  a  third  nozzle. 
Burner  then  operates  at  set  capacity. 

Due  to  the  careful  design  and  balance  of  air  handling 
parts  and  nozzle  ratings,  modulation  of  air  input  during 
starting  is  unnecessary.  Special  safety  timing  and  pre¬ 
purge.  post-purge  reLjuirernents  can  be  met  with  the  in¬ 
clusion  of  appropriate  relays,  according  to  the  company. 

I  More  information?  Circle  Item  66,  postcard,  last  page. 
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PUMP 

mor*  capacity  and 
from  1 ,000  to 
Sand  for  Bulletin. 


TYPE  "UV  PUMP 
Write  for  Bulletin  No.  19-A 


VACUUM  PUMP 
Write  for  Bulletin  No.  9-B 


TYPE  "TM"  PUMP 
Write  for  Bulletin  No.  17 


SKIDMORE  CORPORATION  MICHIGAN 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  MARCH,  1959 


DEGREE-DAYS  FOR  JANUARY,  1959 

(A)  Airport  readings;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 


Ai«  Conditioning.  Heating  and  Ventii.ating’s  31st  Year  of  Publication  ef  Monthly  Degree-Day  Data 


City 

"l  ■  ■ 

— 

.Tanuary 

1 

Season  to  Jan.  31,  inch,  from  Sept.  1 

1  1959 

1 

1958  1 

Normal  I 

1958-59  1  1957-58  |  Normal 

Abil»n«.  Tnai  (A)  . 

Albany,  Naw  York  (A)  . 

Albuquarqua,  Naw  Maiico  (A)  . . 

Alpana,  Michigan  (C)  . 

Aihavilla.  Norfh  Carolina  (C)  ... 

Atlanta.  Georgia  (A)  . 

Atlantic  City.  New  Jersey  (A)  . . 

Augusta,  Georgia  (A)  . 

Baltimore.  Maryland  (C)  . 

Billings,  Montana  (A)  . 

Binghamton.  Naw  York  |C)  . 

Birmingham,  Alabama  (A)  . 

Bismarck,  North  Dakota  (A)  .... 
Block  Island.  Rhode  Island  (A)  . . 

Boise,  Idaho  (A)  . 

Boston,  Massachusetts  (A)  . 

Buffalo,  New  York  (A)  . 

Burlington,  Iowa  (A)  . 

Burlington,  Vermont  (A)  . 

Cairo,  Illinois  (C)  . 

Charleston,  South  Carolina  (C)  . . 
Charlotte,  North  Carolina  (A)  .. 
Chattanooga,  Tennessee  (A)  .... 

Cheyenne,  Wyoming  (A)  . 

Chicago,  Illinois  (A)  . 

Cincinnati,  Ohio  (C)  . 

Cleveland,  Ohio  (A)  . 

Columbia,  Missouri  (A)  . 

Columbia,  South  Carolina  (A)  .. 

Columbus,  Ohio  (C)  . 

Concord,  Naw  Hampshire  (A)  . 

Concordia,  Kansas  (C)  . 

Dallas,  Texas  (A)  . 

Dayton,  Ohio  (A)  . 

Denver,  Colorado  (A)  . 

Das  Moines,  Iowa  lAl  . 

Detroit,  Michigan  (A)  . 

Devils  Lake,  North  Dakota  (C)  . . 

Dodge  City,  Kansas  (A)  . 

Dubuque,  Iowa  (Al  . 

Duluth,  Minnesota  (C)  . 

Elkins,  Wert  Virginia  (A)  . 

El  Paso,  Texas  (A)  . 

Ely,  Nevada  (A|  . 

Escanaba,  Michigan  (C)  . 

Evansville,  Indiana  (A) . 

Fargo,  North  Dakota  (A)  . 

Fort  Smith,  Arkansas  (A)  . 

Fort  Wayne,  Indiana  (A)  . 

Fort  Worth,  Texas  (A)  . 

Frasno,  California  (A)  . 

Galveston,  Texas  (C)  . 

Grand  Junction,  Colorado  (A)  . 
Grand  Rapids,  Michigan  (A)  ... 

Green  Bay,  Wisconsin  (A) . 

Greensboro,  North  Carolina  (A) 
Graanvilla,  South  Carolina  (A)  . 
Harrisburg,  Pennsylvania  (A)  . . . 

Hartford,  Connecticut  |A)  . 

Havre,  Montana  (C)  . 

Helena,  Montana  (A)  . 

Houston,  Texas  (C)  . 

Huron,  South  Dakota  (A)  . 

Indianapolis,  Indiana  (A)  . 

Jackson,  Mississippi  (A)  . 

Kansas  City,  Missouri  (A)  . 

Knoxville,  Tennessee  (A)  . 

La  Crosse,  Wisconsin  (A)  . 

Lander,  Wyoming  (A)  . 

Lewiston,  Maine  (O)  . 


689 

642 

673 

1354 

1323 

1318 

948 

914 

970 

1509 

1313 

1358 

867 

1010 

794 

711 

801 

632 

1034 

962 

905 

611 

739 

521 

927 

863 

880 

1297 

913 

1305 

1280 

1245 

1218 

696 

788 

623 

1914 

1444 

1730 

1050 

974 

1026 

896 

1032 

1 169 

1 118 

1046 

1 113 

1317 

1231 

1225 

1471 

1253 

1271 

1479 

1404 

1460 

945 

934 

856 

526 

626 

445 

741 

849 

704 

829 

876 

725 

1 194 

1081 

1225 

1437 

1192 

1243 

1013 

1007 

942 

1261 

1137 

1132 

1246 

1069 

1091 

630 

766 

538 

1  178 

1096 

1051 

1353 

1269 

1392 

1278 

1050 

1 144 

664 

584 

607 

l«) 

1170 

1094 

1081 

986 

1125 

1503 

1238 

1330 

1349 

1182 

1203 

2050 

1546 

1866 

1189 

948 

1076 

1631 

1372 

1414 

1937 

1513 

1696 

1 126 

1206 

1017 

523 

677 

670 

1115 

1153 

1302 

1662 

1324 

1473 

1048 

1016 

939 

1903 

1470 

1795 

864 

809 

775 

1353 

1204 

1200 

690 

615 

622 

488 

568 

629 

418 

401 

356 

1096 

1084 

1271 

1462 

1290 

1287 

1741 

1402 

1516 

860 

946 

806 

723 

847 

673 

1095 

1070 

1051 

1186 

1209 

1178 

1686 

1062 

1513 

1367 

1 129 

1469 

(a) 

406 

378 

1738 

1296 

1597 

1239 

1136 

1 122 

633 

707 

535 

1187 

1020 

1085 

854 

902 

760 

1694 

1351 

1528 

1373 

1258 

1494 

1343 

1219 

1452 

1837 

1742 

1771 

4155 

3597 

3877 

2516 

2743 

2727 

4412 

4058 

4185 

3509 

2708 

2427 

1777 

1939 

1757 

3039 

2386 

2502 

1652 

1738 

1356 

2628 

2256 

2417 

3827 

3496 

4044 

3976 

3475 

3635 

1833 

1893 

1751 

5321 

4582 

5188 

3110 

2562 

2962 

2943 

3357 

3509 

3325 

2715 

3121 

3842 

3474 

3649 

3794 

3510 

3605 

4626 

3932 

4319 

2488 

2296 

2321 

1208 

1302 

1 103 

2035 

2087 

1978 

2233 

2250 

2105 

3765 

3890 

4065 

3733 

3355 

3595 

2787 

2595 

2653 

3559 

3184 

3303 

3099 

2921 

3058 

1732 

1759 

1446 

3387 

3013 

3046 

4349 

3622 

4231 

3216 

3025 

3192 

1601 

1445 

1477 

(a) 

3228 

3216 

3151 

3167 

3473 

3872 

3695 

3785 

3740 

3409 

3528 

5816 

5103 

5661 

3103 

2844 

3027 

4405 

4084 

4179 

5697 

5098 

5229 

3586 

3449 

3272 

1451 

1850 

1756 

3736 

4191 

4166 

4730 

4304 

4529 

2975 

2719 

2654 

5309 

4729 

5333 

2205 

2027 

2048 

3859 

3507 

3565 

1678 

1571 

1512 

1294 

1637 

1640 

894 

770 

758 

3061 

3365 

3564 

4082 

3828 

3879 

4771 

4395 

4551 

2470 

2463 

2319 

1909 

2105 

1873 

3266 

2970 

3022 

3729 

3228 

3444 

4753 

3904 

4753 

4462 

4105 

4716 

(a) 

857 

843 

4676 

4056 

4600 

3531 

3250 

3263 

1654 

1623 

1417 

2859 

2785 

2960 

2286 

2265 

2214 

4494 

4144 

4428 

4235 

4410 

4803 

4366 

3696 

4289 

(a)  Data  not  available. 

Normal  figures  in  this  table  are  based  on  30-year  period  covering  1921 
to  1950,  inclusive,  as  compiled  and  (lublished  by  the  U.  S.  Weather 
Bureau. 


Figures  in  this  table,  with  two  exceptions,  based  on  local  weather 
bureau  reports.  Exceptions  are  Utica  and  Lewiston,  figures  for  which  are 
furnished  through  the  courtesy  of  G>ke  Sales  D«)artment,  Central  New 
York  Power  Corp.,  Utica,  N.  Y.,  and  Norman  E.  Ross,  Bursar,  Bates 
College,  Lewiston,  Me.,  respectively.  [Table  concluded  on  page  122] 
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QUIET.  . .  FROM  1  TO  40  H.P. 


With  the  line  of  B&G  Universal  Pumps  now  covering 
a  range  of  from  one  to  forty  horsepower,  every  con¬ 
ceivable  circulation  requirement  of  systems  using 
water  for  heating  and  cooling  can  be  satisfied. 

The  B&G  Universal  Pump  is  an  outstanding  exam¬ 
ple  of  a  product  designed  to  meet  a  specific  need.  It 
is  engineered  and  built  to  satisfy  in  every  detail  the 


Easy  to  service... vertical  split  case  construc¬ 
tion  permits  removal  of  entire  bearing  frame 
without  disconnecting  pipes. 


exacting  demands  of  circulated  water  systems,  Silent, 
vibrationless  operation  is  the  keynote  of  the  Univer¬ 
sal’s  performance. 

Motors  are  specially  constructed  and  selected  for 
extra-quietness!  Long  sleeve  bearings  are  used  in  both 
motor  and  pump  and  the  oversized  shaft  is  made  of 
special  alloy  steel  with  an  integral,  heat  treated 
thrust  collar.  Water  leakage  is  prevented  by  the  ex¬ 
clusive  diamond-hard  "Remite”  mechanical  seal. 
Flanges,  bolts,  nuts  and  gaskets  for  both  suction  and 
discharge  sides  and  pet  cocks  for  venting  and  gauge 
tappings  are  furnished  without  extra  charge. 

Send  for  descriptive  literature  and  engineering  data. 


Bell  &  Gossett 


COMPANY 

Dept.  F9-4,  Morton  Grove,  Illinois 

Canadian  Licemee:  S.A.  Armttrong,  lAd..  H()0  O'Connor  Orive,  Toronto  10. Ontario 


AIR  CONDITIONING.  HEATING  AND  VENTILATING,  MARCH.  1959 
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(A)  Airport  readings;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 


Ai*  Conditioning,  Heating  and  Ventilating’s  31st  Year  of  Publication  of  Monthly  Degree-Day  Data 


January  Season  to  Jan.  31,  incL,  from  Sept.  1 


1 

1959 

1  1958 

1  Normal 

i  1958-59  1 

1  1957-58  1 

Normal 

Lincoln,  Nobratka  (Cj  . 

1331 

1128 

1240 

3372 

3269 

3483 

Littia  Rock,  Arkansas  (A)  . 

776 

753 

719 

1970 

1782 

1898 

Los  Angalas,  California  (C)  . 

155 

160 

328 

369 

419 

779 

Louisvilfa,  Kantucky  (A)  . 

1001 

999 

933 

2785 

2626 

2666 

Lynchburg,  Virginia  |A)  . 

891 

969 

846 

2599 

2615 

2471 

Macon,  Gaorgia  (A)  . 

565 

689 

497 

1406 

1545 

1321 

Madison,  Wisconsin  (A)  . 

1684 

1360 

1417 

4505 

4117 

4124 

Marquatta,  Michigan  (C)  . 

1617 

1292 

1435 

4612 

4218 

4446 

Mamphis,  Tannassaa  (A)  . 

780 

844 

725 

2069 

1974 

1973 

Maridian,  Mississippi  (A)  . 

750 

739 

561 

1744 

1662 

1517 

Milwaukaa,  Wisconsin  (A) . 

1594 

1330 

1336 

1272 

3961 

3947 

Minnaapolis,  Minnasota  (A)  . 

1686 

1311 

1562 

4554 

4184 

4552 

Molina,  Illinois  (A)  . 

1523 

1319 

1296 

3909 

371 1 

3722 

Montgomary,  Alabama  (A)  . 

573 

692 

517 

1416 

1546 

1381 

Nashvilla,  Tannassaa  (A)  . 

861 

91 1 

778 

2370 

2298 

2150 

Naw  Haven,  Connecticut  (A) . 

1124 

1094 

1113 

3403 

2949 

3258 

New  Orleans,  Louisiana  (C)  . 

421 

465 

341 

898 

901 

770 

Naw  York,  Naw  York  |C) . 

1031 

1014 

995 

2931 

2542 

2766 

Newark,  Naw  Jersey . 

1036 

1025 

1039 

3019 

2659 

2951 

Norfolk,  Virginia  (A)  . 

777 

852 

729 

2053 

1962 

1986 

North  Platte,  Nebraska  (A)  . 

1292 

1175 

1271 

3851 

3610 

3835 

Oak  Ridge,  Tennessee  (C)  . 

894 

901 

834 

2433 

2272 

2421 

Oakland,  California  (A)  . 

415 

455 

552 

1127 

1393 

1629 

Oklahoma  City,  Oklahoma  (A)  ... 

983 

789 

843 

2444 

2272 

2210 

Omaha,  Nebraska  (A)  . 

1431 

1 181 

1302 

3617 

3425 

3670 

Parkersburg,  West  Virginia  (C)  ... 

1078 

1068 

949 

3106 

2878 

2773 

Peoria,  Illinois  (A)  . 

1435 

1233 

1240 

3729 

3418 

3552 

Philadelphia,  Pennsylvania  (C)  ... 

963 

971 

933 

2814 

2458 

2557 

Phoenix,  Arizona  (A)  . 

341 

365 

425 

740 

933 

980 

Pittsburgh,  Pennsylvania  |C) . 

1 1 16 

1074 

992 

3211 

2908 

2882 

Pittsfield,  Massachusetts  (A)  . 

1381 

1349 

1358 

4396 

3871 

4203 

Pocatello,  Idaho  (A)  . 

1 106 

1297 

1333 

3505 

4083 

4060 

Portland,  Maine  (A)  . 

1349 

1183 

1373 

4379 

3542 

4149 

Portland,  Oregon  (C)  . 

677 

588 

791 

2016 

2059 

791 

Providence,  Rhode  Island  (A)  . . . . 

1134 

1057 

1 125 

3478 

291 1 

3320 

Pueblo,  Colorado  (A)  . 

1  143 

1002 

1 104 

3131 

3029 

3383 

Raleigh,  North  Carolina  (A)  . 

786 

893 

691 

2246 

2242 

1857 

Rapid'  City,  South  Dakota  (A) . 

1374 

1019 

1361 

3907 

3561 

4163 

Reading,  Pennsylvania  (C)  . 

1045 

1028 

1017 

3115 

2773 

2883 

Rad  Bluff,  California  (A)  . 

507 

580 

617 

1185 

1760 

1559 

Reno,  Nevada  (A)  . 

875 

943 

1048 

3028 

3376 

3386 

Richmond,  Virginia  (A)  . 

847 

936 

828 

2465 

241  1 

2360 

Rochester,  New  York  (A)  . 

1326 

1268 

1249 

3938 

3572 

3722 

Roswell,  New  Mexico  (A)  . 

789 

783 

787 

2268 

2271 

2202 

Sacramento,  California  (C)  . 

451 

554 

614 

1 107 

1598 

1594 

St.  Joseph,  Missouri  (A)  . 

1339 

1134 

1017 

3326 

3191 

2826 

St.  Louis,  Missouri  (C) . 

1 146 

1001 

983 

2838 

2608 

2686 

Salt  Lake  City,  Utah  (A)  . 

956 

1053 

1 194 

3037 

3435 

3473 

San  Antonio,  Texas  (A)  . 

497 

453 

462 

1 194 

1086 

1062 

San  Diego,  California  (A)  . 

156 

170 

317 

358 

421 

795 

Sandusky,  Ohio  (C)  . 

1283 

1180 

1 122 

3586 

3252 

3238 

San  Francisco,  California  (C) . 

333 

373 

462 

913 

1162 

1343 

Sault  Sta.  Marie,  Michigan  (A)  ... 

1665 

1477 

1587 

5082 

4553 

4927 

Savannah,  Georgia  (A)  . 

537 

644 

424 

1282 

1405 

1099 

Scranton,  Pennsylvania  (A)  . 

1243 

1222 

1 141 

3890 

3491 

3395 

Seattle,  Washington  (C)  . 

684 

574 

753 

2168 

2079 

2435 

Sheridan,  Wyoming  (A)  . 

1397 

1034 

1392 

4240 

3815 

4437 

Shreveport,  Louisiana  (A)  . 

609 

616 

550 

1576 

1425 

1398 

Sioux  City,  Iowa  (A)  . 

1539 

1258 

1423 

4051 

3722 

4131 

Spokane,  Washington  (A)  . 

1 1 1 1 

1015 

1243 

3661 

3533 

3948 

Springfield,  Illinois  (A) . 

1309 

1 1 19 

1 116 

3433 

3178 

3114 

Springfield,  Missouri  (A)  . 

1094 

970 

1001 

2867 

2656 

2834 

Syracuse,  New  York  (A)  . 

1357 

1345 

1225 

4032 

3567 

3565 

Toledo,  Ohio  |A)  . 

1359 

1210 

1 197 

3878 

351 1 

3561 

Topeka,  Kansas  (C)  . 

1265 

1023 

669 

3189 

2846 

2979 

Trenton,  New  Jersey  (C)  . 

1027 

1027 

1004 

3055 

2685 

2856 

Tulsa,  Oklahoma  (A)  . 

960 

803 

856 

2322 

2130 

2238 

Utica,  New  York  (O)  . 

1361 

1324 

1248 

4127 

3632 

3785 

Valentine,  Nebraska  (A)  . 

1409 

1157 

1361 

4115 

3749 

4070 

Walla  Walla,  Washington  |C)  . . . 

855 

766 

1023 

2689 

2623 

2989 

Washington,  D.  C.  (C)  . 

923 

946 

884 

2592 

2476 

2488 

Wichita,  Kansas  (A)  . 

1  187 

931 

1023 

2902 

2733 

2786 

Williston,  North  Dakota  (C) . 

1839 

1320 

1705 

5195 

4454 

5200 

Winnemucca,  Nevada  (A)  . 

936 

1023 

1153 

3276 

3720 

3748 

Yakima,  Washington  (A)  . 

1047 

924 

1181 

3476 

3286 

3650 

For  footnotes,  see  page  120. 
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NEW  LOW  COST  PACKAGED 

FORCED  DRAFT  BURNERS 


40  to  90 


Horsepower  units 


added  to  RAY  Line 


r' 


COMPACTLY  CONSTRUCTED 


FULLY  AUTOMATIC 


INSTANT  FUEL  CHANGEOVER 


LIGHT  OR  HEAVY  OIL  OPERATION 


These  factory  assembled  units  are  ready  for 


application  as  complete  combustion  systems  to 


multiple  jtass  Scotch  Marine,  Water  Tul 


and  firebox  boilers  and  to  other  types  of  beat 


receivers  designed  for  pressurized  operation. 


Send  for  complete 


technical  data  bulletin  Y-1 


BURNER  COMPANY 

1301  San  Jose  Avenue,  San  Francisco,  California 
629  Grove  Street,  Jersey  City,  New  Jersey 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  MARCH.  1959 


PRODUCT  APPLICATIONS 

New,  Unusucd,  or  Ingenious  Uses  of  Equipment  and  Materials 


Chilled  Water  Cools  the  Cosmotron 
Through  Magnet's  Coil  Windings 

Holding  protons  up  to  energies  of  three  billion  elec¬ 
tron  volts  calls  for  a  quick,  sure  way  to  cool  the  magnetic 
holding  force.  This  force,  produced  by  a  2000-ton  elec¬ 
tromagnet  at  Brookhaven  National  Laboratory,  Upton, 
N,  Y.,  literally  spins  protons  around  a  75-ft  orbital  path 
at  the  rate  of  three  million  times  per  second.  The  giant 
particle  accelerator,  called  the  Cosmotron,  holds  protons 


on  an  even  course  while  a  radio  frequency  amplifier  adds 
UXM)  volts  to  the  energy  of  the  protons  each  time  they 
circle  the  accelerator. 

To  cool  the  giant  electromagnet,  scientists  designed  a 
system  to  flow  demineralized  water  at  500  gpm  through 
the  copper  windings  of  the  magnet  coils.  At  the  heart 
of  the  system  is  a  Patterson-Kelley  water  chiller  capable 
of  supplying  100  tons  of  refrigeration.  The  48-turn 
windings  are  fabricated  from  50-ft  lengths  to  %  x  1%- 
inch  copper  bars,  with  each  turn  have  a  %-inch  internal 
cooling  hole  along  its  axis.  The  turns,  electrically  in 
series,  are  water  cooled  in  parallel. 

'Fhe  Cosmotron  is  divided  into  quadrants,  with  each 
section  containing  72  steel  magnets.  At  the  end  of  each 
quadrant,  a  copper  manifold  with  96  outlets  connects 
the  water  system  to  the  coil  end  of  the  conductors  to 
form  a  separate  cooling  system  for  each  section. 

F  low  meters  in  the  water  line  for  each  conductor  are 
arranged  to  give  warning  signals  for  any  flow  failure,  and 
inlet-outlet  temperatures  of  each  quadrant  are  measured 
and  metered.  The  two-circuit  chiller  further  safeguards 
the  cooling  system.  If  one  circuit  becomes  plugged,  the 
other  circuit  remains  in  operation  to  supply  cooling 
water. 


Multiple  Corrosion  Problems  Solved 
By  One  Chemical  Product 

A  single  chemical  product  is  protecting  2560  tons  of 
air  conditioning  equipment  against  corrosion  attack  at  the 


525  William  Penn  Place  Building,  Pittsburgh,  Pa. 

This  42-story  addition  to  Pittsburgh’s  skyline  contains 
13,500,000  cu  ft  of  office  space,  and  is  conditioned  by  4 
hot  and  chilled  water  circulating  systems  utilizing  steel 
risers,  copper  runouts,  and  brass  valves.  Each  of  these 
metals  presents  a  separate  corrosion  problem,  and  each 
is  being  treated  by  a  single  chemical — Corrosion  Inhib¬ 
itor  CS — developed  by  Hagan  Chemicals,  Inc.,  of  Pitts¬ 
burgh. 

Treatment  with  Corrosion  Inhibitor  CS  was  started 
four  years  ago.  Since  that  time  maintenance  and  replace¬ 
ment  problems  to  the  closed  circuit  portions  of  the  air 
conditioning  equipment  have  been  non-existent. 


Heating,  Air  Conditioning  Equipment 
Requires  24-Story  Lift 

Two  18-ton  boilers  were  part  of  a  200-ton  heating  and 
air  conditioning  load  recently  lifted  to  the  roof  of  the  24- 
story,  curtain-walled  East  Ohio  Gas  Company  building  in 
Cleveland,  Ohio.  The  job  was  done  by  George  Young 
Co.,  of  Philadelphia,  Pa.,  with  an  American  1336-80  der¬ 
rick  |X)wered  w'ith  a  Model  140  diesel  torque  convertor 
2-drum  hoist  with  swdnger. 


When  the  boiler  shown  completed  its  24-story  ride,  it 
was  swung  horizontally  110  ft  back  to  a  hatch  in  the 
roof,  then  lowered  into  place.  The  general  contractor, 
Tishman  Realty  and  Construction  Co.,  New  York  City, 
cast  anchor  bolts  into  the  column  and  slab  to  secure  the 
step  and  sills  of  the  derrick  to  the  roof  slab.  A  six-part 
line  was  used  for  the  lift  which  took  six  minutes  for  each 
boiler.  A  55-ft  reach  was  required  to  clear  the  building, 
and  the  load  had  to  be  swung  another  55  ft  behind  the 
point  of  anchorage  of  the  derrick  to  reach  the  hatchway 
in  the  roof. 
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Shown  above  is  a  typical  office  building  dual  duct  layout,  100 
per  cent  air  system.  It  is  zoned  to  provide  selective  temperature 
control  for  each  enclosure  with  Buensod  vertical  dual  duct  units 
at  exterior  walls.  These  under-window  units  may  be  connected 
to  vertical  risers,  or  to  horizontal  mains  at  the  ceiling  or  on  the 
floor  below. 

Illustrated:  Buensod  Type  V  window-wall  unit  with  cut-away  show¬ 
ing  automatic  volume  control.  This  unit  is  designed  for  installation 
under  windows  to  discharge  vertically  upward,  quietly  and 
without  draft. 


B  alancing  a  building  before  it’s  built . . .  almost  an 
incongruity,  yet  Buensod  does  it  consistently. 
Buensod  air  mixing  units  can  be  pre-set  at  the  fac¬ 
tory  for  desired  volume  and  guaranteed  within 
±:5%  when  installed.  Whenever  desired,  a  change 
in  air  volume  may  be  made  in  the  field  by  simple 
adjustment  of  one  nut.  This  practically  eliminates 
the  tedious  job  of  balancing  after  installation  ...  a 
chore  which  can  take  months. 

The  secret  is  in  Buensod’s  proven  Automatic  Volume 
Control.  A  simple  tent-like  apparatus  maintains  con¬ 


stant  air  quantity  from  each  unit  regardless  of  vari¬ 
ance  of  static  pressures  on  either  inlet  or  outlet  of 
mixing  valve.  This  operates  automatically  .  .  .  inde¬ 
pendent  of  any  outside  power  source,  sensing  instru¬ 
ment  or  complicated  linkage  arrangement.  The 
mixing  valve  is  actuated  by  a  local  thermostat  to 
provide  the  desired  room  temperature. 

Buensod  units  are  being  designed  into  a  constantly 
increasing  number  of  new  and  renovated  structures. 
Consider  them  for  your  next  project. 


BUENSOD  DUAL-DUCT 


Write  for 
details  to: 


BUENSOiSTACEy 


Buensod-Stacey,  Inc.,  45  West  18  Street,  New  York  11,  New  York 
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...economical  3.  1.  type 


COOLING  LOAD  COMPUTER 

determines  the  capacity  of  air  conditioning  unit 

for  any  home.  Used  to  train  company  salesmen. 

How  large  an  air  conditioning  unit  is  required  by  a 
seven-room  ranch  house,  facing  northwest,  and  shaded 
by  a  grove  of  oak  trees?  An  electronic  analog  com¬ 
puter  developed  by  engineers  of  Westinghouse  Electric 
Corporation  will  analyze  the  facts  about  this  dwelling 
and  in  24  sec  come  up  with  the  answers  to  its  cooling 
needs.  Called  Warac,  the  computer  has  been  exhibited 
for  the  first  time  at  the  14th  Heating  and  Air  Condition¬ 
ing  Show  in  Philadelphia.  The  computer  presents  a  new 
approach  to  determining  and  properly  specifying  how 
much  air  conditioning  capacity  is  required  in  a  particu¬ 
lar  house  at  a  particular  location,  according  to  Raymond 
K.  Serfass,  manager  of  the  Westinghouse  air  conditioning 
division  in  Staunton,  Va.  The  company  believes  that 
electronic  computation  of  this  type  will  play  an  ever 
greater  role  in  the  air  conditioning  industry. 


ITie  company  intends  to  use  the  computer  for  train¬ 
ing  its  salesmen,  distributors  and  dealers  in  determining 
the  air  conditioning  needs  of  its  customers.  It  does  not 
plan  to  use  it  in  calculating  air  conditioning  require¬ 
ments  for  the  individual  home  owner  at  the  present  time, 
because  its  development  has  not  yet  progressed  to  the 
stage  where  this  would  be  economically  feasible,  the  com¬ 
pany  states. 

•  APPLIES  TO  PROJECTS — It  is  likely  to  find  application 
in  major  housing  projects,  however,  where  many  homes 
are  basically  similar  in  construction,  but  varied  in  design, 
size  and  juxta{M>sition.  In  addition,  it  presents  a  useful 
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me.ans  of  studying  what  kind  of  home  construction  is 
most  economical  from  an  air  conditioning  point  of  view. 

Designed  and  develoj)ed  at  the  Westinghouse  new  prod¬ 
ucts  engineering  laboratories  in  Cheswick,  Pa.,  at  the 
request  of  the  company’s  air  conditioning  division,  its 
name,  Warac,  signifies  Westinghouse  Analog  Recording 
Air  Conditioning  Computer.  The  unit  is  designed  to 
consider  systematically  over  50  factors  which  influence 
the  indoor  temperature  of  a  house.  Information  related 
to  these  factors  is  programmed  into  the  machine  through 
a  set  of  dials  and  switches. 

The  principle  behind  the  analog  computer’s  operation 
is  that  voltage  represents  temperature,  and  current  is 
equated  to  the  flow  or  transfer  of  heat.  Capacitors  serve 
to  denote  the  storage  of  heat  energy;  and  resistors  are 
comparable  to  thermal  resistance.  Four  basic  compo¬ 
nents  make  up  the  computer:  the  generator  section,  ana¬ 
log  section,  amplifier  section,  and  recorder. 

In  the  generator  section  of  the  computer,  a  knob  is 
preset  to  indicate  the  effect  of  the  sun’s  rays  upon  the 
house.  In  order  to  provide  the  computer  with  this  in¬ 
formation,  the  time  of  year  and  the  latitude  of  the  loca¬ 
tion  must  be  known.  Another  dial  is  used  to  set  the 
direction  in  which  the  house  faces.  A  control  for  out¬ 
door  air  temperature  is  also  included  in  the  computer’s 
generator  section. 

In  the  analog  section,  factors  taken  into  consideration 
include  the  type  of  structure  of  the  house  as  represented 
by  the  windows,  floors,  walls,  ceilings,  and  roof.  Other 
variables  accounted  for  are:  amount  of  insulation,  shad¬ 
ing  on  the  exterior  walls,  wind  velocity,  ventilation  loads, 
average  occupancy,  and  heat  generating  from  cooking. 

The  (unplifier  section  has  controls  to  set  up  the  exact 
area  in  square  feet  of  walls,  floors,  ceiling  and  glass. 
A  dial  indicates  the  desired  indoor  temperature. 

•  ACTUAL  TEMPERATURES  GIVEN-Qnce  all  of  these  ad¬ 
justments  have  been  made  the  operator  selects  an  air  con¬ 
ditioning  unit  in  terms  of  cooling  capacity  anywhere  from 
0  to  110,000  Btu’s.  Then  a  switch  is  set  for  either  air¬ 
cooled  or  water-cooled  unit  ratings.  A  push  of  a  button 
puts  the  computer  into  operation.  In  24  sec  its  recorder 
feeds  out  a  strip  of  tape  containing  a  chart  with  a  record 
of  the  actual  outdoor  and  indoor  temperatures  for  the 
house  under  consideration  over  a  24-hr  period.  This 
tape  indicates  exactly  how  an  air  conditioning  unit  will 
p>erform  in  cooling  the  home  in  question.  And  by  vary¬ 
ing  the  factors  which  have  been  set  on  the  dials,  much 
valuable  information  may  be  learned. 

By  turning  up  the  dial  which  controls  the  occupancy 
of  the  house,  for  example,  it  can  be  ascertained  what 
temperature  the  air  conditioning  unit  will  maintain  while 
a  number  of  guests  are  present  for  a  party.  It  is  also  pos¬ 
sible  to  determine  what  effects  additional  insulation 
would  have  upon  the  cooling  requirements  of  a  home. 
Such  changes  which  are  made  in  the  dials  on  the  com¬ 
puter  are  reflected  on  the  tape  from  the  recorder  as  it 
charts  the  temperature  variations  for  a  24-hr  period. 

(News  of  the  Month  continued  on  page  144) 
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BOOK  REVIEWS 


mental  hospitals  and  motels,  fixture  roughing  for  low 
cost  housing  projects,  distilled  water  systems,  and  such 
hard-to-find  items  as  water  and  drainage  facilities  for 

_ : _ I  .troininfT  tVio  nlantinor  arpa  aid  lire 


Puhlications  ahsiracled  in  this  department 


For 


LS  TYPE 


LM  TYPE 


performance 


-  -  - - •  - 

...featuring  flat 

radial  blade  wheels 


A  packaged  industrial  fan  is 
now  offered  to  cope  with  virtu¬ 
ally  any  industrial  air  or  mate¬ 
rial  handling  problem.  Weather 
cover  is  removable,  and  motors 
and  drives  may  be  installed,  re¬ 
moved,  serviced  or  adjusted  on 
the  job  by  one  man.  All  units 
are  rotatable  and  reversible  in 
the  held.  Available  in  wheel 
sizes  from  14  inch  thru  36  inch. 
Send  for  Bulletins  585  and  586. 


Packaged  industrial  fans  provide  LS  TYPE  wheels 
as  standard,  but  may  be  furnished  with  LM  TYPE 
at  slight  additional  cost.  A  completely  redesigned  line 
of  industrial  fans  is  also  offered,  with  wheel  sizes 
from  10  inch  thru  78  inch. 


>s» 


THE  NEW  YORK  BLOWER  COMPANY 

Sales  Offices:  3147  South  Shields  Avenue  •  Chicago  16 


NEW  AIR-CONDITIONING  SYSTEM 


should  he  ordered  direct  from  publisher. 

HANDBOOK  OF  AIR  CONDITIONING. 

HEATING  AND  VENTILATING 

A  comprehensive,  easy-to-follow  handbook  of  infor¬ 
mation  covering  the  fields  of  air  conditioning,  heating  and 
ventilating,  is  the  result  of  many  years  of  preparation  un¬ 
der  the  guidance  of  Clifford  Stnx^k,  editor.  Material  by 
an  imposing  list  of  authorities  is  include<l. 

Subject  matter  is  divided  into  eight  main  sections: 
Air  conditioning;  air  handling  and  ventilation;  fuels 
and  combustion;  beating  and  heat  transfer;  piping  and 
plumbing;  motors  and  starters;  mathematical  data; 
terminology. 

A  few  of  the  firsts  claimed  for  this  book  are:  Complete 
tables  of  heat  losses  from  insulated  pipe;  heat  losses  by 
transmission  and  infiltration  through  every  standard 
type  and  size  of  window;  new  data  on  steam  flow  in 
pipes;  the  most  extensive  collection  of  d^ree-day  and 
climatic  maps  ever  published  for  this  field  including  de¬ 
sign  temperature,  sun,  snow,  ground,  water  and  seasonal 
data  of  many  kinds. 

Other  notably  complete  data  include  psychrometric 
tables  and  charts  for  a  wide  range  of  temperatures  and 
pressures;  tables  of  heat  losses  from  buildings;  design 
of  high  velocity  and  dual  duct  systems;  combustion  data 
for  all  fuels;  hourly  and  seasonal  solar  data  specifically 
for  engineers;  design  data  for  all  standard  pipe  and  tul)e. 
including  plastic;  a  full  173-page  section  of  mathemati¬ 
cal  tables,  conversion  factors  and  drafting  symbols. 

This  handbook  differs  from  other  references  in  this 
field  in  that  nnphasis  is  entirely  on  working  data.  There¬ 
fore,  tables,  charts  and  solution  of  problems  predominate. 
Text  serves  only  to  explain  how  data  are  applied. 

According  to  Clifford  Strock,  editor  of  this  handbook, 
its  purpose  is  to  provide  engineers,  contractors  and  others 
with  the  kind  of  information  they  need  daily  in  their 
work,  and  to  present  it  in  the  most  convenient,  time¬ 
saving  manner  possible. 

Handbook  of  Air  Conditioning,  Heating  and  Ventilat¬ 
ing,  edited  by  Clifford  Strock.  Flexible  fabricoid  binding. 
7%  by  IO'Ya  inches,  1112  pages.  Published  by  The  In¬ 
dustrial  Press,  93  Worth  St.,  New  York  13,  N.  Y.  Price 
$15;  Canada  and  abroad,  $17. 

PLUMBING  DESIGN 

Specialized  subjects  such  as  confront  the  designer  of 
plumbing  system  are  covered  in  Design  of  Plumbing 
and  Drainage  Systems,  by  Louis  Blendermann.  The  au¬ 
thor,  at  present  director  of  research  and  engineering  of 
Jay  R.  Smith  Manufacturing  Company,  draws  upon  more 
than  20  years  of  plumbing  design  experience.  He  has 
served  as  designer  of  plumbing  systems  for  many  of  the 
large  consulting  engineering  firms. 

Not  only  are  such  basic  problems  as  footing  drains, 
dry  wells,  drainage  piping  and  hot  water  supply  covered 
thoroughly  for  conventional  systems,  but  the  book  ex¬ 
plores  the  whole  field  of  modern  specialized  topics  such 
as  fire  protection  in  tall  buildings,  water  service  and 
waste  disposal  for  research  laboratories,  systems  for 


animal  quarters,  draining  me  planting  area,  nrsi  aid  lire 
protection,  and  handling  volatile  fluid  wastes. 

In  forty-five  chapters,  profusely  illustrated,  this  book 
offers  not  only  a  detailed  guide  to  the  young  designer  but 
a  complete  reference  to  the  unusual  for  the  experienced 
designer  who  meets  a  new  problem. 

Design  of  Plumbing  and  Drainage  Systems,  by  L. 
Blendermann.  Cloth  bound,  328  pages,  6x9  inches. 
Published  by  The  Industrial  Press,  93  Worth  St.,  New 
York  13.  N.  Y.  Price,  $7. 

AIR  CONDITIONING 

A  series  of  seven  articles  on  servicing  commercial  and 
residential  cooling  equipment  that  appeared  in  Heating 
and  Air  Conditioning  Contractor,  has  been  developed 
into  a  book  on  Residential  and  Commercial  Air  Condi¬ 
tioning  by  Charles  H.  Burkhardt,  national  secretary.  Dis¬ 
tribution  Division,  Oil  Heat  Institute  of  America. 

The  text  is  practical  in  approach  and  its  objective  is 
to  provide  workable,  how-to-do-it  knowledge  for  the  be¬ 
ginner  and  for  the  experienced  air  conditioning  man. 

Residential  and  Commercial  Air  Conditioning,  by  C.  H. 
Burkhardt.  Cloth  bound,  6x9  inches,  324  pages.  Pub¬ 
lished  by  McGraw-Hill  Book  Co.,  330  W.  42nd  St.,  New 
York  36,  N.  y.  Price,  $9. 


Pollen  Removal 

(Concluded  from  page  66) 

coating  on  the  edges  of  the  pleated  media  insures  good 
contact  with  the  electrodes.  Efficiency  with  and  without 
electrification  was  99.3  and  97%,  respectively. 

It  should  be  noted  that  although  electrification  afq)ears 
to  afford  no  significant  improvement  in  pollen  collection, 
other  tests  with  atmospheric  dust'  have  indicated  that 
electrification  may  double  the  base  efficiency  of  the  media. 
G>lle<;tor  50,  a  low'  voltage,  tw'o-stage  electrostatic  pre¬ 
cipitator  afforded  1(K)%  pollen  removal  according  to  our 
tests*. 

The  three  units  descril)ed  in  Table  5  have  l)een  in¬ 
cluded  in  this  paper  since  they  are  recommended  as  pre¬ 
filtering  devices.  It  should  be  noted  that  they  cost  more 
than  the  throw-away  filters  referred  to  in  Tables  1 
through  3  and  are  designed  for  use  where  the  cleaning 
demands  are  more  stringent. 
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Consulting  engineers— the  men  who  know  the  importance  of 
reliable  performance— prefer  to  see  Allen-Bradley  motor  con¬ 
trol  on  all  their  jobs.  Here’s  why:  The  simple  solenoid  design 
—exclusive  with  A-B  in  all  starters  up  through  Size  8— has 
only  ONE  moving  part.  This  assures  years  of  trouble  free 
operation.  A-B  starters  also  have  maintenance  free,  double 
break,  silver  alloy  contacts  and  permanently  accurate  over¬ 
load  relays.  All  these  features  guarantee  "user”  satisfaction. 

Allen-Bradley  Co.,  1330  S.  Second  St.,  Milwaukee  4,  Wis. 

In  Canada:  Allen-Bradley  Canada  Ltd.,  Galt,  Ont. 


|N-BRApLEY 

^OTOR  CONT^L 


A-B  Bulletin  646  manual  reduced  voltage,  auto- 
transformer  starter  for  a  7Vi  hp  fan  motor. 


Three  A-B  Bulletin  646  manual  reduced  voltage  autotransformer  One  of  three  A-B  Bulletin  746  automatic  reduced  voltage  auto¬ 
starters  used  with  the  50  hp  condenser  water  pump  motors.  transformer  starters  for  the  supply  and  exhaust  fan  motors. 
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A  cheap  sump  pump  means  more  servicing,  more  call  backs, 
more  customer  dissatisfaction  and  its  short  life  means  early 
replacement.  Only  a  RICH  CONTRACTOR  and  a  RICH  CUSTOMER 
can  afford  to  install  a  cheap  pump. 


YOU  WANT  A 


WEIL 


SUBMERSIBLE 

SUMP  PUMP 


IT  IS  SAFE.  The  complete  unit  is  Underwrit* 
ers  Laboratories,  Inc.  tested  and  approved. 
Your  guarantee  of  a  SAFE  INSTALLATION. 

i  QUIET.  Operation  is  in  the  pit,  below 
floor  level.  (See  diagram.)  No  radio  interfer¬ 
ence  from  its  heavy  duty  motor  either. 

IT  IS  CLEAN.  The  pump  is  submerged  and 
the  sump  cover  sealed.  NO  DIRT,  NO  ODORS. 

LOW  MAINTENANCE  COST.  The  factory 
sealed  and  permanently  lubricated  unit,  all 
ball  bearing,  Vj  H.P.  Capacitor  motor  with 
overload  protection  assures  long,  trouble- 
free  life. 

GUARANTEED  FOR  ONE  YEAR.  A  real  guar¬ 
antee  with  prompt  action.  A  defective  pump 
can  be  taken  to  the  jobber  for  immediate 
attention. 

DEPENDABILITY.  The  Weil  SUBMERSIBLE 
SUMP  PUMP  is  the  product  of  thirty  years  of 
pump  engineering  and  testing.  The  Weil 
Pump  Company  has  pioneered  in  the  devel¬ 
opment  of  submersible  sump  pumps.  You 
can  depend  upon  this  pump. 


r 


^  '  ANOTHER  HIDDEN  VALUE  in  your  construction. 


weil 


NOW  IN  STOCK 

at  your  plumbing  and  heating  wholesaler. 


PUMP  COMPANY 


1516  North  Fremont  Street 
Chicago  22,  Illinois 


NEW  CATALOGS 


Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


HEATING.  CONDITIONING  LINES  — 

Edwards  Engineering  Corp.,  Pompton 
Plains,  N.  J.,  has  published  a  4-page 
brochure  on  its  complete  line  of  Box- 
Fin  baseboard  radiation,  industrial 
and  commercial  radiation,  motorized 
zone  control  valves,  Co-Axial  refrig¬ 
erant  condensers,  Zone-A-Matic  pack¬ 
aged  heating  units,  basic  boilers  and 
water  heaters,  Airvec  refrigerant  con¬ 
densers,  and  finned  tubing. 

Circle  Item  67  on  Inquiry  Card 


TO  SPECIFY  VIBRATION  CONTROL  — 

Vibration  control  specifications  for 
air  conditioning  equipment  is  the 
subject  of  4-page  Bulletin  F2C,  pub¬ 
lished  by  The  Korfund  Co.,  Inc.,  Long 
Island  City,  N.  Y.  Included  is  a  handy 
specification  selector  table  which  lists 
the  various  components  of  an  air  con¬ 
ditioning  system,  such  as  air  condi¬ 
tioners,  cooling  towers,  pumps,  etc., 
with  direct  reference  to  appropriate 
specification  paragraphs  for  either  ex¬ 
tremely  critical,  critical,  or  non-crit- 
ical  applications.  Text  explains  how 
to  use  the  table. 

Circle  Item  68  on  Inquiry  Card 


REFRIGERATION  SPECIALTIES  —  The 

latest  in  its  line  of  refrigeration 
valves,  fittings,  and  supplies  is  de¬ 
scribed  in  a  series  of  catalog  pages 
published  by  Frick  Company,  Waynes¬ 
boro,  Pa.  Prices  of  valves,  either 
singly  or  complete  with  either  screwed 
or  welding-neck  flanges,  are  arranged 
to  save  time  in  ordering.  Pipe  nip¬ 
ples,  hanger  fittings,  and  other  new 
items  have  been  added,  while  the 
whole  catalog  has  been  brought  up 
to  date.  Eight  pages  of  tables  on 
refrigerants,  brines,  steel  pipe,  cop¬ 
per  and  steel  tubes,  storage  tempera¬ 
tures,  mechanical  equivalents,  and 
thermometer  scales,  will  prove  useful 
to  the  engineer. 

Circle  Item  6?  on  Inquiry  Card 


IDEAS  FOR  MODERNIZATION— Fifty- 
nine  ideas  for  plant  modernization  in 
’59  are  suggested  and  explained  in  a 
20-page  booklet  offered  by  Allis- 
Chalmers  Manufacturing  Co.,  Mil¬ 
waukee,  Wis.  Among  the  ideas  are 
the  following:  Save  up  to  60%  on 
motor  purchases;  get  more  accurate 
variable  speeds;  reduce  blowdown 
rate;  clean  out  your  electrical  jungle; 
modemize  industrial  waste  disposal; 
and  save  steam. 

Circle  Item  70  on  Inquiry  Card 


( Conlinued  on  page  132) 
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A  few  distributorships  available. 
Write  for  details! 


4554-5  W.  WOOLWORTH  AVE..  MILWAUKEE  18,  WIS. 
Canadian  Representative 

DOUGLAS  ENGINEERING  CO.,  LTD.,  TORONTO 


Simply  pull  out  desired 
length  from  dispenser- 
type  carton.  (It  pulls 
out  ready  to  use.) 

Roll  into  round  duct  or 
form  into  square  duct 
and  join.  Saves  70% 
time  over  old  methods. 
DOUBLE-SAFE-LOCKED 

•  TTM.  Silt.  AND  MHCI  SOI  Ml  iOtS 


THen  MAMS 
Ceimwerciel  -  Iconemy 
BeiWentSel 


THen  TANKS 
Ceevei  -  Ashestes 


SOLO  ONLY  THROUGH  JOBBERS  AND  DISTRIBUTORS 
Operr  tor  Morsufocturers  Agerrts  Callirsg  on  Jobbers 


CAIN  MANUFACTURING  CO. 


Shipped  completely  assembled,  with  integral 
conduit  to  facilitate  wiring.  Direct  drive  fan  has 
individually  cast  aluminum  hub  and  blades. 
Blades  are  replaceable.  Serviced  from  above  the 
roof  line.  Extremely  lightweight  for  size— 38,350 
cfm.  unit  weighs  only  485  lbs.  crated  for  ship¬ 
ping.  Venturi  type  base  and  one-piece  top  cap 
are  spun  aluminum. 

A  complete  line  of  spun  aluminum  centrifugal 
ventilators,  belt  and  direct  drive,  is  also  available. 


Write  for  catalog  and  free  booklet 
“Ideas  For  Moving  Air.” 

LOREN  COOK  COMPAN' 
Berea,  Ohio 


HIGH  VELOCITY  AIR  FILTERS 


YIRO  CRIMP  MEDIA 

has  special  Hemmed  Edges  for 
strength  end  safe,  easy  handling. 
No  CutsI  No  Scratches!  No  Filter 
surface  damage. 


^  WINIWUW  RESISTANCE 


Also  Available  . . . 

Low  Velocity  and  Grease  Filters . 
Write  for  catalogs  and  prices. 


5^ 


I  y  Lasy-To-instaii  Aluminum 

IHWAArOOF  ventilator 


A  PREFABRICATED 
FLEXIBLE  DUCT  CONNECTION 


Model  QD— from  1200  to  38,350  CFM 


AIR  CONDITIONING.  HEATING  AND  VENTILATING,  MARCH,  1959 


131 


(Continued  front  page  130) 


Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


SEAMLESS  COPPER  TURING— A  bro¬ 
chure,  entitled  The  Measure  of  Tube- 
nianship,  is  published  by  Wolverine 
Tube  Division  of  Calumet  &  Hecla, 
Inc.,  Allen  Park,  Mich.  Its  aim  is  to 
further  acquaint  industry  with  the 
combination  of  skills  and  techniques 
that  are  necessary  to  the  manufacture 
of  seamless  copper  and  copper  alloy 
tubing. 

Circle  Item  71  on  Inquiry  Card 


ZONE  CONTROL  CABINETS—  Air  con¬ 
ditioning  zone  control  cabinets  are 
describe  in  20-page  Bulletin  4C-220, 
published  by  Buffalo  Forge  Co.,  Buf¬ 
falo.  N.  Y.  Separate  sections  with 
tables,  curves  and  sketches  cover 
proper  unit  selection,  physical  data, 
dimensions,  fan  performance,  and 
coil  ratings  for  water  cooling,  direct 
expansion,  hot  water  and  steam. 

Circle  Item  72  on  Inquiry  Card 


SNOW  MELTING  SYSTEMS— An  infor¬ 
mative  32-page  brochure  about  steel 
pipe  snow  melting  and  ice  removal 
systems  is  available  from  Committee 
on  Steel  Pipe  Research,  American 
Iron  and  Steel  Institute,  New  York, 
N.  Y.  It  includes  discussion,  tables, 
photos,  and  diagrams  on  advantages, 
design,  installation,  and  maintenance 
of  these  systems. 

Circle  Item  73  on  Inquiry  Card 


Cleaver-Brooks  Progress  boilers 
pay  off  in  time  and  labor  savings 


The  Progress  boiler  is  built  to  the 
standards  of  industrial  boilers.  Avail¬ 
able  in  7  sizes  to  2,010,000  Btu — oil. 
gas  or  combination  oil  /gas  fi  red  models. 

You’ll  profit  as  a  Progress  contrac¬ 
tor.  For  your  Progress  Cooperative 
Wholesaler  contact  your  local  Cleaver- 
Brooks  sales  representative  listed  in 
the  yellow  pages,  or  wrile  Cleaver- 
Brooks  Company,  Dept.  L,  327  E. 
Keefe  Ave,  Milwaukee  12,  Wisconsin. 


PROORK8S  BOILBR  PROVM  good 
things  come  in  a  complete  package 
—  especially  when  it  comes  to  boilers. 
No  need  for  you  to  do  the  manufac¬ 
turer’s  work.  No  costly  time-waste, 
boiler-building  on  the  job! 

Because  Progress  is  a  completely 
pre-engineered,  factory-tested  pack¬ 
age  —  ready  for  hook-up  to  service 
lines  —  you  save  up  to  two  days  on 
installation  alone. 


MULTI-ZONE  AIR  CONDITIONERS  — 

Description,  performance  data,  speci¬ 
fications  and  dimensions  are  included 
in  Catalog  No.  383A  covering  multi¬ 
zone  air  conditioners  manufacturetl 
by  Acme  Industries,  Inc.,  Jackson, 
Mich.  Units  range  in  size  from  4060 
to  19,200  cfm,  and  provide  heating, 
cooling,  ventilating,  filtering,  humid¬ 
ifying  and  dehumidifying  of  air  for  as 
many  as  16  zones. 

Circle  Item  74  on  Inquiry  Card 


PROFITS  PROVB  THE  PACKAGE 

And  when  it  comes  to  worry-free  in¬ 
stallation,  Cleaver-Brooks  leaves  noth¬ 
ing  undone.  Field  starting  service  is 
just  one  example.  A  Cleaver-Brooks 
technician  starts  the  boiler,  trains  the 
boiler  attendant  at  no  extra  cost. 

And  Progress  is  easy  to  sell  with 
quiet,  low-cost  operation.  Four-pass, 
forced  draft  design  means  guaranteed 
efficiency;  electronic  controls,  soft 
flame  start. 


BRASS  MILL  LEXICON— Copper  and 
Copper  Alloy  Metalexicon  is  a  24- 
page,  illustrated,  handy  booklet  of¬ 
fered  by  The  American  Brass  Co., 
Waterbury,  Conn.,  and  designed  to 
help  untangle  the  complex  tei-minology 
applied  to  brass  mill  products.  Defini¬ 
tions  of  such  terms  as  deoxidized,  flat 
wire,  patent  leveling,  season  cracking, 
resquared  metal,  elongation,  and  yield 
strength  are  among  the  hundreds  pro¬ 
vided. 

Circle  Item  75  on  Inquiry  Card 
(Continued  on  page  135) 


Cleaver-Brooks  boilers  ore  available  in  19 
sizes,  130  models,  15  to  600  hp.  —  steam 
or  hot  water,  gas,  oil  or  combination  oil/gas 
fired.  Illustrotion  shows  Model  CB  boiler  as 
installed  at  Whirlpoal  Corp.,  St.  Joseph, 
Michigan. 


Cleaver  ^  Brodcs 


TO  MAKE  PROGRESS  SEU  PROGRESS 


HEATING  COILS  —  Two  types;  Heavy  Duty  (shown 
above)  with  extra  heavy  wrought  iron  finned  pipe 
for  high  pressure  systems  or  process  work.  General 
Purpose,  with  non -freeze,  non-ferrous  heating  coils. 


★  Optimum  BTU  Output! 

★  Optimum  Air  Capacity! 

★  Optimum  Versatiiity! 


ONE  WARRANTY  —  Westinghouse  makes  every 
component — COILS,  FANS.  MOTORS.  One  supplier 
responsibility  for  quick  service. 


An  Exclusive  Design  for  Industrial  Buildings... 

WESTINGHOUSE  INDUSTRIAL 
UNIT  HEATERS 


Fourteen  basic  coil  sizes  are  available  to  give  you 
optimum  (most  favorable)  selection  for  either  steam  or 
hot  water;  up  to  200  PSIG  from  100,000  to  4,000,000 
BTU /hr;  air  capacity  for  effective  circulation,  2,000 
to  34,000  CFM. 

Sturdy  casings,  heavy-duty  bearings  and  Westing¬ 
house  proven-plate  fin-coil  construction  and  perform¬ 
ance  give  you  a  product  to  meet  your  most  exacting 
application  requirements. 

You  can’t  buy  more  rugged  quality  and  versatility 
than  is  built  into  the  Westinghouse  line  of  unit  heaters, 
designed  exclusively  for  industrial  applications. 

Further,  compact  Westinghouse  units  can  be  mounted 
on  the  floor,  wall  or  ceiling,  can  be  relocated  to  accom¬ 
modate  changes  in  plant  layout.  And  every  unit  is 
backed  by  a  Westinghouse  exclusive — one  warranty — 
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for  engineering  assistance  and  single  equipment  re¬ 
sponsibility. 

Next  time  you  buy  or  specify  Industrial  Unit  Heaters, 
call  your  Sturtevant  Division  Sales  Engineer.  For  your 
cx>py  of  Industrial  Heater  Catalog  1510-2,  call  him  now 
or  write  Westinghouse  Electric  Corporation,  Dept.  (%.j_ 
Hyde  Park,  Boston  36,  Massachusetts. 

J-80637-R  - - - 

- you  CAM  BE  SURE...fF  rrj; 


f” 70U  CAN  BE  DMWC...I7  ITS 

I - ^Westinghouse 

"■» - 
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Things  to  Think  About 
in  Selecting  Sidewall  Diffusers 

...aspiration,  aspect  ratio,  noise  levels, 
smudging,  and  other  factors 


Fif.  1  Uiii'Fle  Grill*  Trovers*  —  This  charts  th*  results  you  can  predict  and  deliver 
with  Uni-Flo  grilles.  Only  Uni-Flo  grilles  are  true  sidewall  diffusers  guaranteed  to  perform 
in  accordance  with  the  published  data. 


A  sidewall  diffuser  has  three  basic 
functions  to  perform: 

1.  Attractively  cover  the  duct  open¬ 
ing  in  the  wall. 

2.  Impart  direction  to  air  flow. 

3.  Diffuse  the  conditioned  air  thor¬ 
oughly  and  rapidly  before  it 
reaches  the  occupancy  zone. 

If  a  “diffuser”  doesn’t  truly  diffuse,  it 
can  drop  a  solid  mass  of  cold  air  onto 
occupants  of  the  room.  One  way  to 
get  around  this  problem  is  to  direct 
the  air  flow  from  the  diffuser  toward 
an  unoccupied  area  of  the  room. 
Another  method  is  to  use  ceiling  dif¬ 
fusers  even  when  sidewall  diffusers 
would  be  easier  and  more  economical 
to  install.  Neither  solution  is  ideal. 

The  Answer 

Barber-Colman  Uni-Flo  sidewall  dif¬ 
fusers  provide  an  efficient  answer  to 
the  problem.  They  provide  very 
thorough  aspiration.  A  turbulence  is 
created  which  keeps  the  cooled  air 
above  the  occupancy  zone  for  the  full 
length  of  throw.  Conditioned  air 
literally  “trickles”  into  the  room. 
Rapid  warmup  is  secured.  There  is 
no  mass  of  cold  air  to  disturb  human 
comfort. 

The  requirements  outlined  in  this 
quote  are  from  Heating,  Ventilating, 
Air  Conditioning  Guide,  ’58,  chap.  30: 
“The  air  discharged  from  a  wall  out¬ 
let  should  not  reach  the  occupied  zone 
until  the  velocity  has  fallen  to  about 
50  fpm.  Therefore,  the  outlets  should 
be  located  high  enough  for  the  air 
stream  at  the  termination  of  throw  to 
be  not  less  than  five  or  six  feet  above 
floor  level.  Or,  in  other  words,  the 


Fig.  2  Barber-Colman  Uni-Flo  Sidewall 
DiffNter — Note  grille  design  which  cre- 
etes  controlled  eir  turbulence  for  complete 
aspiration. 


drop  should  not  be  more  than  the  dif¬ 
ference  between  mounting  height  and 
zone  of  occupancy.” 

It  is  almost  impossible  to  meet  this 
requirement  in  a  low-ceilinged  (9  ft) 
room  without  the  aspiration  provided 
by  Barber-Colman  Uni-Flo  sidewall 
diffusers. 

Fig.  2  shows  how  the  grille  of  the 
Barber-Colman  Uni-Flo  sidewall  dif¬ 
fuser  is  designed  to  create  air  turbu¬ 
lence.  This  is  in  direct  contradiction 
to  the  theory  of  using  “air  foil”  sec¬ 
tions  (which  create  a  laminar  flow 
which  tends  to  defeat  aspiration  and 
to  drop  air  into  the  occupancy  zone  as 
discussed  above). 

There  is  another  very  nice  feature 
about  the  Uni-Flo  grille  design.  Not 
only  does  it  provide  for  adjustment  of 
horizontal  flow,  it  also  provides  con¬ 
trolled  adjustment  in  vertical  planes. 
This  permits  you  to  steer  the  air  past 
any  obstacles  in  front  of  the  grille. 

Noise  Levels 

The  effect  upon  noise  level  of  the  air 
turbulence  created  by  Uni-Flo  side- 
wall  diffusers  is  sometimes  asked 
abbut.  Page  7  of  Barber-Colman 
“Grille  Engineering  Data”  contains  a 
listing  of  noise  levels  for  various  air 
patterns.  These  figures  speak  for 
themselves,  showing  that  there  is  no 
noise  problem.  Incidentally,  Barber- 


C^lman  offers  the  most  complete  dif¬ 
fuser  noise  level  data  available,  in¬ 
cluding  the  effect  of  dampers  in 
various  positions. 


Fig.  4  RamavobI*  carat  —  to  simplify 
intfalUtion  and  maintenance  and  contribute 
to  good  housekaaping. 


Aspect  Ratio 

The  aspect  ratio  of  Uni-Flo  grilles 
has  a  very  definite  effect  on  their  per¬ 
formance,  even  though  aspect  ratio 
may  not  matter  with  other  tjqjes  of 
diffusers.  It  assists  the  excellent  aspi¬ 
ration  achieved  by  Uni-Flo  diffusers 
and,  therefore,  assures  more  even  air 
distribution  throughout  the  room. 

Another  feature  of  Uni-Flo  grilles  is 
the  removable  core  which  contributes 
to  good  housekeeping.  The  core  can 
be  removed  without  damaging  the 
paint  seal  around  the  frame.  Also, 
electroplated  cores  are  available  (in 
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COMFORT  CHART 


« 

Fif.  3  Barb«r>ColmaR  Comfort  Chart 
—  H«rR  are  the  conditions  of  air  movement 
and  temperature  in  the  occupancy  zone  that 
are  required  for  human  comfort  standards. 
All  points  below  the  line  represent  uncom¬ 
fortable  conditions,  while  those  above  the 
line  fulfill  the  requirements.  You  qet  re¬ 
quired  performance  with  Barber-Colman 
Uni-Flo  sidewall  diffusers. 


NEW  CATALOGS 


(Continued  from  pafte  132) 

Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


NEW  CONTROL  FOR  BUILDINGS— Two 

new  controls  for  buildings  are  de- 
.scribed  in  bulletins  published  by  Com¬ 
mercial  Div.,  Minneapolis-Honeywell 
Regulator  Co.,  Minneapolis,  Minn. 
Bulletin  7(5-4224  describes  Air  Condi¬ 
tioning  Selector,  said  to  be  the  only 
control  center  designed  expressly  for 
single-zone  air  conditioning  systems 
and  to  give  big-building  glamour  to 
small-building  air  conditioning.  Bul¬ 
letin  7(5-4452  covers  the  company’s 
Suiweillance  Alarm  System  made  for 
buildings  where  there  is  critical  equip¬ 
ment  that  needs  surveillance  all  the 
time  but  operator  attendance  only 
w'hen  there  is  trouble. 


NOW... 


Electronic  Control 
at  no  extra  costi 


...new  transistorized 
motor  operator  lor 
proportional  control  I 


which  case  the  frames  are  painted  to 
match  the  wall).  Electroplated  cores 
are  less  conspicuous  and  more  durable 
and  can  be  easily  cleaned. 

Accessories 

Simple,  positive,  tamperproof  adjust¬ 
ment  of  the  air  volume  for  easy  system 
balancing  is  provided  by  the  optional 
Uni- Flo  opposed-blade  volume  con¬ 
trol.  Although  normally  key-operated, 
this  can  be  furnished  with  an  opera¬ 
ting  knob.  Its  opposed-blade  design 
prevents  any  shiRing  in  the  damper 
setting.  Deflectrols  —  factory-as¬ 
sembled  deflecting  vanes  —  attached 
to  the  rear  of  the  diffuser  provide 
uniform  distribution  across  the  dif¬ 
fuser  face. 

Performance 

Barber-Colman  diffusers  will  meet  the 
following  specification: 

Sidewall  and/or  ceiling  air  distribu¬ 
tion  grilles  and  diffusers  will  diffuse 
air  uniformly  throughout  the  condi¬ 
tioned  space,  but  at  no  point  in  the 
occupancy  zone  will  the  air  velocity 
exceed  30  fpm  at  a  temperature  more 
than  2°  F  below  the  average  room 
temperature  or  75  fpm  at  a  tempera¬ 
ture  more  than  F  below  the 

average  room  temperature. 

Engineering  Data  Catalog  No. 
F-4051-2  gives  complete  information, 
including  50  pages  of  selection  data 
which  provides  all  of  the  information 
necessary  for  even  the  most  difficult 
jobs.  Call  your  local  Barber-Colman 
office  or  write  to ; 


B 

C 


Barber-Coi-man 
Com  pa  n  y 


Dept.  0, 1102  Rock  Street,  Rockford,  Illinois 


Circle  Item  76  on  Inquiry  Card 


COMBUSTION  INDICATOR  —  Becau.so 
the  maintenance  of  proper  ratio  of 
air  and  fuel  is  of  concern  to  design, 
plant  and  opei-ating  engineers.  Ess  In¬ 
strument  Co.,  Bergenfield,  N.  J.,  offers 
Bulletin  802  as  pointing  the  way  to 
fuel  savings  through  increased  com¬ 
bustion  efficiency.  Bulletin  describes 
the  company’s  Hazegage  combustion 
indicator,  and  outlines  the  many  new 
operating  techniques  incorporated  in¬ 
to  this  ))hotoelectric  unit. 

Circle  Item  77  on  Inquiry  Card 


AUTOMATIC  AIR  FILTER— Con.struction 
and  operating  characteristics  of  its 
new  Model  B  Roll-O-Matic  automatic 
renewable-media  air  filter  are  de- 
scribc'd  in  Bulletin  248-C  available 
from  American  Air  Filter  Co.,  Louis¬ 
ville,  Ky.  Featured  is  the  manufactur¬ 
er’s  Oo-ft  roll  of  media  compo.sed  of 
interlaced  glass  filaments.  Operation 
is  explained.  Modular  design  for  eco¬ 
nomical  on-the-job  assembly  is  de¬ 
tailed  in  bulletin. 

Circle  Item  78  on  Inquiry  Card 


PACKAGED  WATER  CHILLERS— A  1(5- 
page  brochure  (Bulletin  8.325),  de¬ 
scribing  the  redesigned  line  of  Amer¬ 
ican  Blower  Type  CD  packaged  water 
chillers  for  air  conditioning  and  in¬ 
dustrial  cooling  applications,  is  avail¬ 
able  from  Industrial  Div.,  .American- 
Standard,  Detroit,  Mich.  Bulletin  out¬ 
lines  advantages  of  the  units,  and  dis¬ 
cusses  the  mechanical  specifications. 
A  series  of  schematic  wiring  diagrams 
show?  control  panel  w'iring  and  con¬ 
trol  circuit  wiring  for  city  water  op¬ 
eration  and  cooling  tower  operation. 
Also  illustrated  are  pneumatic  control 
connections.  Selection  data  covers 
the  full  range  of  sizes. 

Circle  Item  79  on  Inquiry  Card 
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The  transistor  operator  is  an  elec¬ 
tronically  controlled  device  con¬ 
taining  a  transistorized  amplifier 
and  an  operating  mechanism  for 
proportional  operation  of  a  valve 
(as  shown)  or  damper. 

Virtually  self-contained,  the  at¬ 
tachment  of  a  two-wire  sensing 
element  forms  a  complete  elec¬ 


Eltctronic  Thtrmoitat 

(a  simpla  coil  of  wira) 

n _ 

Traniistorixad  Motor  Opirator 

*■  7  ^ 

(no  tuboi  or  rolayi) 

SCHEMATIC 

tronic  control  system  (see  sche¬ 
matic).  Wide  choice  of  sensing 
elements. 


Compactness,  simplicity,  and 
moderate  cost  are  achieved 
through  the  use  of  transistors  and 
electronic  circuitry.  This  means 
superior  performance  and  low 
maintenance. 


Spring-return  action  provides  fail¬ 
safe  performance. 


A.sk  for  Brochure  F8991 


Automatic 

Controls 


“Better  Controt. . .  Electrically” 

Barber-Coi-man  Company 

Dept.  O,  1302  Rock  Street,  Rockford,  Illinois 
Field  Offices  in  Principal  Cities 
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(or  FUME 


CONTROL 


install 


FLCXAUST 

HOSE 

Made  of  strong  neoprene  coated 
cotton  or  nylon  fabrics  spiral 
wire  reinforced. 

For  all  kinds  of  fume  and  dust 
control,  and  ventilation  uses. 
Extremely  flexible,  durable, 
and  lightweight. 

Exceptionally  easy  to  cut,  install, 
connect,  reuse,  and  relocate. 

Sizes  IV4”  thru  36"  i.d. 


WfHV  iV*  WffWV  wWmmy 

Dialribetara 
In  an  arincl^l  cMat 


THE  FLEXAUST  COMPANY 


D*pt.  HV.3 


IC^  PARK  ftVE  ,  NEW  YORK  17.  N  Y. 
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(Continued  from  page  135) 

Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


PIPE  UNE  NOISE  CONTROL—  A  bulle¬ 
tin  released  by  Vibration  Mountings, 
Inc.,  Corona,  N,  Y.,  describes  how 
company’s  Quiet-Flex  nabber  pipe 
connections  are  used  to  control  water 
line  noi.ses,  isolate  equipment  vibra¬ 
tion,  reduce  water  hammer,  and  sim¬ 
plify  alignment  problems.  These  light¬ 
weight  flexible  pipe  connections  are 
valuable  for  many  applications  in¬ 
cluding  pumps,  centrifugal  compres¬ 
sors,  condensing  units,  water  chillers, 
cooling  towers  and  vacuum  ser\’ice. 

Circle  Item  80  on  Inquiry  Card 


TECHNICAL  REPRINTS— HCD  Reprint 
No.  1,  a  compilation  of  recent  papers 
on  the  air-handling  unit  phase  of  high 
velocity  air  conditioning  systems,  by 
C.  W.  Pollack,  its  manager  of  air  con¬ 
ditioning  and  refrigeration,  is  offered 
by  Drayer-Hanson,  a  division  of  Na- 
tional-U.  S.  Radiator  Corp.,  Los  An¬ 
geles,  Calif.  The  subject  has  been 
pre.sented  before  various  industry  as- 
.sociation  local-area  chapters  around 
the  country.  Di.scu.s-sed,  among  other 
things,  are  such  factors  as  conven¬ 
tional  draw-through  air  handling  with 
high  pressure  draw’-through  unit; 
typical  standard  zone  damper  ar¬ 
rangements;  comparative  studies  of 
various  manufacturers’  high  pressure 
equipment  design;  and  internal  .static 
pressure  correction,  correlated  with 
fan  outlet  velocity. 
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CONVECTION  CONDENSER  —  Bulletin 
AV’-3,  published  by  Edwards  Engi¬ 
neering  Corp.,  Pompton  Plains,  N.  J., 
is  a  complete  engineering  manual  foi‘ 
specifying  the  company’s  convection 
air-cooled  refiigeration  condenser. 
This  unit  Ixiasts  conden.sation  with¬ 
out  noise,  maintenance,  power  cost, 
fans,  motors,  or  water.  Tables,  charts, 
and  text  give  recommended  face  areas, 
.sections  available  and  their  prices, 
recommended  layouts  for  iwssible  con¬ 
denser-compressor  arrangements,  and 
head  pressure  control  valve  sizing  and 
cost  data.  General  engineering  data 
are  al.so  included. 

Circle  Item  82  on  Inquiry  Card 


HOSE  COUPLINGS  AND  FITTINGS  — 

Eight-page  condensed  Catalog  34, 
published  by  Hose  Accessories  Co., 
Philadelphia,  Pa.,  contains  essential 
information  on  the  company’s  w’ide 
line  of  Le-Hi  hose  couplings  and 
fittings  for  every  type  of  industrial 
lubber  hose.  Descriptions  and  illus¬ 
trations  of  several  new  items  are  also 
included. 

Circle  Item  83  on  Inquiry  Card 


The  New  Look 
In  Year  Around 

Air  Conditioning 


1.  Filtered  Forced  Air  Gas 


Furnaces 

2.  Counter-Flo  or  Up-Flo- 
Twenty-four  Models 

3.  Heating  Capacities— 60,000 
to  250,000  ITU 

4.  Cooling  Capacities— Two 
to  Vh  Tons 

5.  Air  Cooled  Remote 


-tuck*  ai re  furnace  company 

2045  Evans  Avenue  •  San  Francisco,  Calif. 

"PIONEERS  AND  LEADERS  IN 
AIR  CONDITIONING  COMFORT" 
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POT  ROOM  AIR 
MOVES  OUT  FAST 
AT  REYNOLDS  ALUMINUM 


Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 

REFRIGERATION  PRODUCTS  —  A  12- 

page  catalog,  available  from  Cyrus 
Shank  Co.,  Chicago,  Ill.,  describes  the 
company’s  ammonia  valves  and  re- 
fiigeration  products.  Included  are 
shut-off  valves,  expansion  valves, 
check  valves,  purge  valves,  relief 
valves  and  assemblies,  and  3()()-lb  mal¬ 
leable  iron  fittings. 
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DISPOSABLE  AIR  FILTER— New  t  e  c  fi¬ 
nical  literature  is  available  on  the 
HP-2,  a  disposable  dry-type  filter 
manufactured  by  Farr  Company,  Lx)s 
.Angeles,  Calif.,  for  use  wherever  ex¬ 
tra  air  cleaning  efficiency  (over  35% 
atmospheric  discoloration  test)  is  re¬ 
quired.  Bulletin  B-1300-3  describes 
the  high-performance  filter  as  both 
flame  and  tear  proof. 
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BOILERS,  PRESSURE  VESSELS— A  handy 
wall  chart,  titled  Quick  Reference 
Guide  to  ASME  Boiler  and  Pressure 
Ve.ssel  Code  (Section  VIII),  is  avail¬ 
able  from  Mis.souri  Boiler  and  Tank 
Co.,  St.  Louis,  Mo.  Purpose  of  the 
chart  is  to  illustrate  some  of  the  types 
of  pressure  vessel  construction  pro- 
videtl  for  under  Section  VIII  of  the 
ASME  Code,  and  to  furnish  direct 
references  to  the  Code  lules  that  ap- 
|)ly  to  these  construction  features.  For 
example,  circumferential  joints  are 
illustrated  along  with  the  suggestion 
to  refei’  to  Code  rules  UW-.34  and 
U\V-35  for  a  full  discussion  of  such 
joints. 
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DUST  AND  FUME  CONTROL  — A  24- 

page  application  handbook,  entitled 
Indu-stry  Relies  on  Dustube  Collectors 
for  Efficient  Dust  and  Fume  Control, 
is  offered  by  Wheelabrator  Corp., 
Mi.shawaka,  Ind.  This  book  describes 
a  wide  range  of  industrial  dust  and 
fume  producing  processes  that  can  be 
successfully  controlled  with  the  prop¬ 
erly  designed  cloth  or  glass  hag-type 
dust  collectors. 
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RIGID  PLASTIC  FANS— Two  bulletins, 
designated  Nos.  9-20  and  9-21,  de¬ 
scribe  a  line  of  corrosion-proof  rigid 
plastic  fans  available  from  Atlas  Min¬ 
eral  Products  Co.,  Mertztown,  Pa.  The 
fir.st  tells  al)out  centrifugal  fans  in 
sizes  from  10’^  to  35  inches;  the  sec¬ 
ond  about  twin-flow  fans  available  in 
sizes  from  12  to  48  inches.  Fans  are 
made  from  Ampcoflex  Type  1  jioly- 
vinyl  chloride,  .said  to  offer  high  chem¬ 
ical  resistance  with  high  structural 
.strength. 

Circle  Item  88  on  Inquiry  Card 
I  Continued  on  pope  138) 


The  huge  new  Reynolds  Metals  Com¬ 
pany's  aluminum  plant  at  Sheffield, 
Alabama,  conditions  the  air  in  each 
manufacturing  operation  with  a  care¬ 
fully  engineered  system  of  modern 
Burt  Ventilators. 

On  the  pot  lines,  where  the  snow-white 
alumina  powder  is  transformed  into 
aluminum  in  a  bath  of  molten  cryo¬ 
lite — where  great  crucibles  of  molten 
metal  swing  down  the  aisles  —  84" 
aluminum  Burt  Monovents  keep  the  air 
moving  out  fast.  Over  7,200  lineal  feet 
of  this  continuous  ridge  type  Burt 
ventilator — more  than  0/j  miles — ven¬ 
tilates  the  nine  pot  line  buildings  uni¬ 
formly  and  economically.  Nearly  400 
lineal  feet  of  60"  Burt  Monovent  con¬ 


ditions  the  service  building. 

Atop  the  adjoining  rectifier  building, 
with  its  thousands  of  square  feet  of 
electrical  equipment,  twenty-five  54" 
aluminum  Burt  Free  Flow  Fan  and  Grav¬ 
ity  ventilators  provide  fast,  big-volume 
exhaust. 

Thirty  additional  aluminum  Burt  Free 
Flow  Gravity  ventilators  serve  the  pin 
cleaning,  coke  and  ore  unloading  and 
carbon  paste  buildings. 

In  the  big  Reynolds  installation  only 
two  Burt  ventilator  types  were  required. 
Other  types  and  sizes  might  better 
solve  your  air  moving  needs.  You  will 
find  them  all  readily  available  in  the 
complete  line  of  time-proven,  modern 
Burt  Ventilators. 


^  FREE 


Write  for  Burt  Data  Book  SPV-IOI-G. 

It  supplies  quick  data  on  Burt's 
complete  line  of  modern  Roof  Ventilators. 


FAR  &  6RAVITY  VERTILATORS  •  LOUVERS  •  SHEET  METAL  SPECIALTIES 


Thellliri  Manufacturing  Company 

49  E.  South  St.  Akron  IT.  Ohio 

MEMBER  AIR  MOVING  &  CONDITIONING  ASSOCIATION.  INC. 
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(Continued  from  page  137) 

INUSTRIAL  SPRAY  NOZZLES  —  Indus¬ 
trial  Nozzle  Div.,  Wm.  Steinen  Manu¬ 
facturing  Co.,  Newark,  N.  J.,  an¬ 
nounces  a  new  catalog  covering  its 
complete  line  of  industrial  spray  noz¬ 
zles.  Catalog  contains  32  pages  list¬ 
ing  data  on  all  types  of  nozzles  for 
industrial  spraying  applications.  Spe¬ 
cific  data  on  spray  angles,  dimensions, 
types  of  connections,  and  capacity  vs. 
pressure  for  all  standard  nozzles  are 
presented  in  simplified  selection  tables. 

Circle  ItMi  t9  on  Inquiry  Card 


REGISTER.  GRILLE  SELECTION— A  GU- 

page  book  containing  detailed  engi¬ 
neering  data  on  registers  and  grilles 
for  heating,  air  conditioning,  and 
combination  heating-cooling  is  pub¬ 
lished  by  The  Auer  Register  Co., 
Cleveland,  Ohio.  Entitled  The  Auer 
Engineering  File,  the  brochure  covers 
l)oth  domestic  and  commercial  units. 
It  includes  engineering  and  perform¬ 
ance  data,  selection  charts,  sizing 
data,  and  dimensional  drawings  suit¬ 
able  for  submittal  and  rough-in  calcu¬ 
lations.  Also  included  is  a  cross-refer¬ 
ence  table  of  commercial  registers  and 
grilles,  showing  style  numbers  and 
descriptions  of  all  known  manufactur¬ 
ers’  lines. 
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ZONVALVE 

the  in  Diode ni 

ZONED  HEAT 


for  satisfied  customers 
and  more  sales  volume 


i 

Model  C-S 


Model 


ZONVALVBS  mean: 
more  profits,  better  jobs! 


ZONKD  HEAT  means: 
more  comfort,  less  fuel! 

Zoned  heat  is  now  recognized  as 
the  ultimate  in  modem  heating.  Its 
advantages  are  two-fold: 

1 )  Comfort  —  each  area  of  the 
home  or  building  may  be  heated 
automatically  to  the  desired  tem¬ 
perature. 

2)  Economy  —  heating  plant  need 
no  longer  bum  fuel  to  furnish  un¬ 
wanted  heat. 

ZONK  CONTROL  VALVKS  are  the 

most  economical  devices  for  accom¬ 
plishing  zone  heating  control.  With 
them,  multiple  zones  may  be  in¬ 
dividually  controlled  from  a  single 
burner  and  circulator. 

Each  zone  is  controlled  by  its  own 
thermostat.  All  wiring  is  inexpensive 
low-voltage. 


ZoNVALVE  is  a  zone-control  valve 
of  outstanding  quality,  as  well  as 
extremely  low  price. 

Zonvalve  is  thermostatically  op¬ 
erated.  All  Zonvalves  contain  a 
built-in  auxiliary  switch,  which  auto¬ 
matically  starts  circulator  or  burner, 
when  any  Valve  is  in  “open”  position. 

Zonvalve  may  be  installed  in  any 
position  on  supply  piping  or  indi¬ 
vidual  radiator.  In  modernization, 
Zonvalve  replaces  the  ordinary  ra¬ 
diator  valve  with  no  piping  change, 
no  shutdown  of  heating  system. 

Zonvalve  is  compact,  mgged  in 
constmetion.  It  is  manufactured  in 
standard  tubing  and  pipe  sizes.  Op¬ 
erates  on  steam  and  hot  water  sys¬ 
tems.  Unconditionally  guaranteed. 

Zonvalve  is  ideal  for  zoned  heat 
in  homes,  oflBces,  factories,  hospitals, 
hotels  and  motels. 

For  fast  sales,  sell  Zonvalve! 


For  full  details,  ask  your  wholesaler  or  write  for  Brochure  D-S. 


HEAT-TIMER  CORP.-  657  BROADWAY,  NEW  YORK  12,  N.Y. 


PIPING  AND  DUCT  THERMOMETERS — 

A  brochure  describing  two  piping  and 
two  duct  thermometers  of  its  manu¬ 
facture  is  offered  by  Jas.  P.  Marsh 
Corp.,  Skokie,  HI.  One  piping  ther¬ 
mometer  is  designed  for  mounting  on 
pipe  lines  or  vessels,  the  other  is  of 
the  remote  type.  One  duct  thermom¬ 
eter  is  for  direct  mounting  into  air 
ducts,  kilns,  ovens,  etc.;  the  other  is 
remote  reading.  All  four  are  of  the 
adjustable  dial  type.  All  information 
needed  to  specify,  including  price  list, 
included. 

Circle  Item  91  on  Inquiry  Card 


TIME  SWITCH  SELECTION  —  Catalog 
No.  159,  issued  by  Tork  Time  Con¬ 
trols,  Inc.,  Mount  Vernon,  N.  Y.,  con¬ 
tains  a  complete  section  devoted  to  an 
explanation  of  switching  and  timing. 
Armed  with  this  knowledge,  one  can 
proceed  to  the  company’s  listing  of 
all  available  Light  &  Power  time 
switches  with  a  full  understanding  of 
what  each  w'ill  do  and  where  to  use 
it.  Detailed  drawings  and  explana¬ 
tions  will  dispel  any  possible  con¬ 
fusion  the  reader  may  have  I’elative  to 
the  use  of,  for  example,  double-throw’, 
three-pole,  or  two-circuit  sw'itches. 
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AIR  CONDITIONING  LINE— Three  cat¬ 
alog  pages,  published  by  Coolerator 
Div.,  McGraw  Edison  Co.,  Albion, 
Mich.,  describe  components  of  its 
Thomas  A.  Edison  air  conditioning 
line.  Form  9ES11  covers  self-con¬ 
tained  central  air  conditioners  in  2, 
3,  and  4-hp  models;  Form  9ER12,  its 
remote  air-cooled  condensing  units  in 
3,  4,  and  5-hp  models;  and  Form 
9EC13,  its  blower-coil  units  and  coil 
sections  for  remote  installations  and 
for  adding  to  any  forced  air  heating 
plant,  in  the  same  tonnages. 

Circle  Item  93  on  Inquiry  Card 


NEW  MANOMETERS — Two  manometers 
of  new  design  are  illustrated  and  de¬ 
scribed  in  a  catalog  offered  by  Tri- 
mount  Instrument  Co.,  Chicago,  Ill. 
The  manometers  are  designated  Mod¬ 
els  C-22  and  C-12  respectively,  and 
their  exterior  desi^  is  highlighted  by 
the  black  scale  w’ith  white  numerals 
and  increments.  Model  C-22  is  a  (nor¬ 
mal)  well-type  manometer,  while 
Model  C-12  is  a  raised  well  type.  Op¬ 
erating  data  are  identical,  w’ith  maxi¬ 
mum  operating  pressures  of  400  psig 
and  ranges  from  12  to  130  inches. 

Circle  Item  94  on  Inquiry  Card 


ROOF  VENTILATORS— Roof  ventilators 
for  every  industrial  purpose  are  de¬ 
scribed  in  a  bulletin  issued  by  Bow¬ 
man  Steel  Corp.,  Pittsburgh,  Pa. 
Available  equipment  includes  power 
type,  gravity  type,  and  continuous 
ridge  ventilators.  Equipment  may  be 
corrosion  resistant  if  desired.  Bulle¬ 
tin  includes  tables  of  dimensions  and 
capacities. 

Circle  Item  95  on  Inquiry  Card 
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Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


ELECTRIC  STRIP  HEATERS— Edwin  L. 
Wiegand  Co.,  Pittsburgh,  Pa.,  offers 
a  new  bulletin,  F-1613,  that  describes 
its  line  of  Chromalox  electric  strip 
heaters.  Thirty-two  illustrations  show 
how'  this  type  of  heater  is  used  across 
industry  for  four  general  purposes: 
To  keep  viscous  and  heavy  compounds 
moving  smoothly;  for  ovens  and  spe¬ 
cial-purpose  air  heating;  for  tanks, 
kettles,  drums,  etc.;  and  for  new  or 
converted  platens  and  other  produc¬ 
tion  equipment. 

Circle  Item  96  on  Inquiry  Card 


GRAVITY  VENTILATORS— BrochureNo. 
59  describes  Series  SR  low  silhouette 
natural  gravity  type  ventilators  man¬ 
ufactured  by  Colt  Ventilation  of 
America,  Inc.,  Los  Angeles,  Calif. 
After  discussing  the  advantages  of 
this  type  of  unit,  the  catalog  describes 
the  units  available,  presents  engineer¬ 
ing  data,  dimensions,  installation  data, 
etc.  Also  offered  is  a  lecture  on  fire 
control  in  industry  by  M.  J.  Reaney, 
the  company’s  vice-president.  It  be¬ 
gins:  “The  idea  of  venting  a  fire  may 
be  quite  new'  to  you.  .  . 
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COOLING  TOWERS —  Literature  on 
cooling  tow'ers  is  offered  by  J.  F. 
Pritchard  &  Co.  of  California,  Kansas 
City,  Mo.  Bulletin  56-902  presents 
engineering  data,  specifications,  and 
capacity  table  for  natural  draft  tow¬ 
ers,  in  steel  and  redwood  or  all-steel 
construction.  Bulletin  55-902  gives 
similar  data  for  the  company’s  Series 
V  vertical  induced  draft  cooling  tower 
with  centrifugal  fan,  said  to  be  the 
ideal  tower  w'here  space  is  a  problem. 
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PACKAGED  STEAM  GENERATOR— Bro¬ 
chure  No.  PG-58-2  is  available  from 
Foster  Wheeler  Corp.,  New  York, 
N.  Y.  Features,  standard  and  op¬ 
tional  equipment,  table  of  capacities, 
dimensions,  and  a  cut-away  drawing 
of  its  i)ackaged  steam  generator  are 
given. 
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SINGLE-PHASE  MOTORS— A  bulletin, 
470-B,  published  by  Motor  Div.,  Rob¬ 
bins  &  Myers,  Inc.,  Springfield,  Ohio, 
describes  its  expand^  line  of  inte¬ 
gral  horsepow'er  single-phase  motors. 
Available  in  ratings  from  %  to  20  hp, 
the  line  includes  open  protected,  and 
totally  enclosed  fan  cooled  and  ex¬ 
plosion  proof  frames.  Tabulated  rat¬ 
ings,  dimensions  and  weights  are  in¬ 
cluded  in  bulletin. 

Circle  Item  100  on  Inquiry  Card 
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EDWARDS  URVEC 

. .  .the  air-cooled  refrigerant  condenser  that 

eliminates  fans,  cooling  towers,  noise  and  maintenance. 

For  condensing  refrigerants  Edwards  AIRVEC  offers  a  simple,  economical 
method  that  makes  possible,  for  the  first  time,  the  elimination  of  fans,  motors, 
and  cooling  towers!  Because  of  its  unique  operating  principle,  AIRVEC  re¬ 
quires  no  electrical  power-the  refrigeration  or  air  conditioning  system  using 
AIRVEC  requires  20%  less  power.  With  no  moving  parts  there  is  no  need  for 
belts,  pumps,  fans  or  costly  maintenance— and  it’s  absolutely  silent.  And 
water  is  not  used  in  the  AIRVEC  so  there  is  no  water  treatment  problem  or 
periodic  cleaning  of  condensers  and  towers. 

The  size  of  the  condenser  is  virtually  unlimited:  you  just  assemble  sin¬ 
gle  AIRVEC  elements  in  a  single  plane  until  the  required  area  is  covered.  Initial 
installation  costs  are  lower,  too.  And  AIRVEC  is  so  light  that  little  or  no  special 
rigging  is  required. 

Its  low,  unobtrusive  silhouette  blends  easily  with  any  architecture, 
leaving  more  useable  space  within  the  building  proper.  Roof  loads  are  negli¬ 
gible  so  no  extra  beams  are  needed.  Edwards  AIRVEC  Condensers  are  availa¬ 
ble  in  nominal  sizes  of  1.25,  2.50  and  3.75  tons  and  larger  assembles  up  to 
hundreds  of  tons. 

The  refrigerant  gas 
is  cooled  and 
condensed  by 
the  movement  of 
convection  air 
moving  upward 
through  the 
AIRVEC  condenser. 


Write  today  for  comprehensive  technical  data. 

EDWARDS  ENGINEERING  CORP. 

1608  Alexander  Avenue  •  Pompton  Plains,  New  Jersey 
Telephone  TEmple  5-2808  •  TEmple  5-3352 

world’s  largest  MANUFACTURER  OF 
WATER-COOLED  CONDENSERS  FOR  PACKAGED  EQUIPMENT. 
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"OG”  A  iji 
SERIES’—  5-p 


LENNOX 


GAS. ..OIL. ..OR  NEW  TYPE 

Dual  Fuel 


POWER  BURNERS 

Combination  burners  are  avail¬ 
able  for  the  ‘‘OG-4,"  and  are 
interchangeable  with  single 
fuel  burners.  All  burners  are 
of  the  same  general  construc¬ 
tion;  switching  from  dual  fuel 
to  a  single  fuel  burner  involves 
changing  only  one  or  two 
minor  parts.  On  all  burners  the 
combustion  air  is  pre-heated. 
“Push  button"  changeover 
from  one  fuel  to  another  and 
electric  gas  ignition  give  added 
ease  of  operation  and  safety 
to  the  combination  burners. 
Write  today  for  the  full  story. 

LENNOX  Task  Matched"  Equipment 
to  control  and  condition  air  for  industry 


'MOX  InduMtHmB  Inc. 

"  INDUSTRIAL  DIVISION 

Box  1294,  Dopt.  AC-3. 

Dot  Moinot  S,  lo. 
Please  send  me— without  obligation- 
complete  specifications  and  engineer¬ 
ing  data  on  Lennox  "OG"  Series  Indus¬ 
trial  Heaters 

Name _ 

Company _ 

Address- _ 

Title- 


-City- 


NEW  CATALOGS 


(Continued  from  page  139) 


Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de- 
scriE>ed  in  this  department. 


tROAD  LINE  Of  PUMPS—  Bulletin  B- 
1300,  published  by  Peerless  Pump 
Div.,  Food  Machinery  and  Chemical 
Corp.,  Los  Angeles,  Calif.,  describes 
what  the  company  states  is  one  of  the 
broadest  lines  of  pumps,  capable  of 
handling  water  and  other  non-abra¬ 
sive  liquids  in  quantities  up  to  70,000 
gpm:  the  company’s  Type  A  pump. 
Cutaway  sectional  views  and  cross- 
section  drawingfs  describe  the  pumps 
in  detail.  Complete  dimensional  and 
performance  data  are  supplemented 
by  a  page  of  sample  specifications. 

Circle  Item  101  on  Inquiry  Card 


VACUUM  CLEANING  SYSTEM— A  bro¬ 
chure  published  by  Forney-Miracle- 
aire,  Inc.,  Fort  Collins,  Colo.,  gives 
complete  information  and  specifica¬ 
tions  on  the  Miracle-aire  vacuum 
cleaner  system.  As  installed  the  sys¬ 
tem  provides  a  means  of  vacuuming 
rugs,  floors,  furniture  and  drapes  with 
just  a  hose  and  attachments.  Outlets 
in  convenient  locations  resemble  elec¬ 
trical  convenience  outlets,  and  make 
it  possible  to  reach  every  part  of  the 
home,  motel,  hotel  or  office  building. 
Installation  of  system  should  be  made 
by  recogfnized  heating  and  plumbing 
contractors. 

Circle  Item  102  on  Inquiry  Card 


SWIMMING  FOOL  HEATER— Form  83a 
describes  the  fully  automatic  swim¬ 
ming  pool  heater  manufactured  by 
Raypak  Co.,  Inc.,  El  Monte,  Calif. 
Included  is  a  discussion  of  the  problem 
of  poor  temperature  control  caused  by 
pressure  variations  from  different  de¬ 
grees  of  filter  sedimentation,  and  the 
company’s  solution.  Necessary  change 
in  pool  temperatures  with  climatic 
conditions  is  covered.  The  4-page 
illustrated  brochure  presents  specifi¬ 
cation  data,  including  sizing  formula 
and  chart. 

Circle  Item  103  on  Inquiry  Card 


ELECTRIC  HOISTS— Bulletin  158-G  de¬ 
scribes  the  complete  line  of  CM  Lode¬ 
star  electric  hoists,  including  the 
three  new  larger  capacity  and  higher 
.speed  models  recently  introduced  by 
Chisholm-Moore  Hoist  Div.  of  Colum¬ 
bus  McKinnon  Chain  Corp.,  Tona- 
wanda,  N.  Y.  Hoists  are  now  avail¬ 
able  in  capacities  from  %  to  2  tons 
with  a  wider  range  in  lifting  speeds. 

Circle  Item  104  on  Inquiry  Card 

(Concluded  on  page  142) 


WHY  THERE’S 
NO  "OR  EQUAL” 
~WHENY0U 
SPECIFY 
WIREMOLD 
AIR  DUCT 


Unlike  any  other  flexible  air  duct, 
Wiremold  Air  Duct  is  made  with  a 
flat  metal  spiral  that  mechanically 
locks  to  the  fabric  component.  Here’s 
what  this  construction  means  to  you; 

•  With  Wiremold  you  get  a  mechanically 
locked  team  the  tame  at  you  insist  upon 
with  sheet  metal  duct.  There  are  no  glues 
or  adhesives  that  may  dry  out  and  foil 
with  age. 

•  Wiremold't  exclusive  flat  metal  spiral  as¬ 
sures  accurate  size  —  and  snug  connections. 

•  Cuffed  ends  (and  cuffing  equipment)  are 
never  needed. 

•  Unlike  ducts  with  cuffed  ends,  Wiremold't 
fabric  and  metal  are  both  secured  to  end 
fittings,  making  stronger  connections. 

•  Two  lengths  of  Wiremold  can  be  joined 
simply  by  screwing  them  together.  No  col¬ 
lars  or  clamps  are  needed. 


FOR  AIR  CONDITIONING  •  EXHAUSTING 
MATERIALS  HANDLING  •  MANY  OTHER  USES 


AIR  DUCT 


ask  your  distributor,  or  write 
THE  WIREMOLD  COMPANY  •  HARTFORD  10,  CONN. 
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includes  Thermal  forced  air  heating  and  ventilating 


THE  THERMAL  LINE  INCLUDES: 


units. 

Thermal  is  proved  equipment,  specified  with  confi¬ 
dence  that  it  will  produce  the  utmost  in  performance 
and  dependability.  Write  for  detailed  specifications. 


Central  Plant 

Air  Conditioners 

Multizone 

Air  Conditioners 

Sprayed  Coil  Units 


Heating  and  Ventilating 
Units 

Cooling  and 
Heating  Coils 

Air-Cooled  Condensers 


•  •••••••••••••••••  .  _ Agents  in  principal  cities. 

♦Architects; 

Prescott  fls  Whatley,  A. I. A.,  Los  Angeles  and  Burbank,  Calif. 

Consulting  Engineer: 

Joseph  E.  Kiskis,  Los  Angeles,  Calif. 

Air  Conditioning  Contractor: 

R.  H.  Wessel  Co.,  Burbank,  Calif. 


BTU  for  BTU,  Reznor  gas  unit  heaters  cost  much  less  than 
most  other  types  of  heating  equipment.  Installation  offers 
additional  savings  ...  it  requires  only  suspen.sion,  gas  and 
electrical  connections,  and  simple  venting.  And  Reznor  sus- 
l>ended  units  help  you  hold  down  total  cost  per  usable 
square  foot  .  .  .  because  they  occupy  absolutely  no  valuable 
floor  space. 


economy 


ECONOMY  makes  these  completely-automatic  packaged 
units  the  ideal  way  to  heat  a  wide  variety  of  commercial 
and  industrial  buildings.  Ask  your  Reznor  distributor  for 
the  complete  story  or  write  for  your  free  copy  of  “Modern 


Rtinsr  Monutoclurins  Cempony,  64  Union  Siroel,  Moiter,  Po. 


30%  Savings  on  Labor  Cost 
4  Permanent  Bond 
4  Better,  Neater  Job 

with 

ST.  CLAIR 

Specially  Formulated 

INSULATION 
ADNESIVE 

ST.  CLAIR  Insulation  Adhesive  specially  formulated  for 
bonding  insulation  material  to  metal,  supersedes  pins 
and  clips,  wires,  screws,  and  caps.  Provides  easier, 
quicker  handling.  For  bonding  immediately  or  up  to 
45  minutes  later. 


Send  Today  For 
CATALOG  SHEET— PRICES 
SAMPLE 

ST.  CLAIR  RUBBER  CO. 

440-C  EAST  JEFFERSON  AVE.  .  l^ 
DETROIT  26,  MICHIGAN 
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News  about 

A.xzi  Fzz.Ts:ziS 


SELF-CLEANING 

AIR  FILTER 

oufomotic  rotating  doublo-wall 
panel  curtain  available  with  air 
or  electric  drive. 

Thr  panrU  in  the  Autnmaze  cur¬ 
tain  type  filler  are  cleaned  and 
recharged  automatically  with 
adhe-'ive.  A  rotating  curtain  that 
holds  individual  panel  hltera  sub¬ 
merges  the  panels  in  an  oil  reser¬ 
voir  on  a  limed  cycle  to  dislodge 
and  deposit  accumulated  dirt  in 
the  reservoir.  As  a  result,  the 
Aulomaze  stays  clean  indefinitely 
to  maintain  uniform  air  flow.  Coes 
3  to  6  months  without  attention. 


HIGH 

VELOCITY 
AIR  FILTER 
PANELS 


♦ 


all-metal,  permanent,  woifiobfe  panels  tor 
ventilating  and  air-conditioning  systems. 

Turboflow  ai'tion  (d  these  filter  panels  handles 
50%  more  air  (up  to  3  cfm  per  square  inch  gross 
area)  than  cimvcntional  panels,  with  high  filter¬ 
ing  efficiency  up  to  600  fpm  face  velocity. 

This  F’.5  Air-Maze  panel  filler  has  low  static 
pressure  drop,  extra  large  dirt-holding  capacity, 
requires  less  servicing  than  ordinary  filter  panels. 


HIGH  VELOCITY  ELECTRONIC  AIR  CLEANER 

for  removing  dirt  particles  of  sub-micronic  size 
in  ventilating  and  air-conditioning  systems. 


This  two-stage  ele<  Irostatic  air  cleaner  removes 
smoke,  fumes  and  carbonaceous  mutter  in  parti¬ 
cle  si/cs  down  to  1/100  micron.  Handles  50% 
more  air  ih.in  conventional  designs  to  conserve 
space  and  cost  of  installation.  Dirt-cleaning  effi¬ 
ciencies  range  from  8.5%  to  90%  at  face  veloci¬ 
ties  up  to  fiOO  fpm  and  up  to  98%  at  lower  face 
velocities.  Provisions  made  for  periodic  cleaning 
w  ith  automatic  H-mi-automaticor  manual  washing. 


FOR  AIR  CONDITIONING  AND  VENTILATING  EQUIPMENT. 
ENGINES,  COMPRESSORS  or  any  detire  usinfi  air  or 
liquids — there  is  an  Air-Maze  filler  engineered 
to  solve  each  filtering  problem.  For  new  all-line 
catalog,  write  .Air-Maze Corporation,  Dept.  AOS, 
Cleveland  28,  Ohio. 


The  Filter  Engineers 


AIR  fllTIRS  •  SPARK  ARRESTERS  •  LIQUID  FILTERS 
SILENCERS  •  OIL  SEPARATORS  •  CREASE  FILTERS 


NEW  CATALOGS 


(Concluded  from  page  140) 

Use  the  prepaid  postcard 
on  last  page  For  securing 
your  copies  oF  catalogs  de¬ 
scribed  in  this  department. 


MECHANICAL  DEHUMIDIPIERS— Bulle¬ 
tin  MD-4  introduces  the  line  of  me¬ 
chanical  dehumidifiers  available  from 
M.  Blazer  &  Son,  Passaic,  N.  J.  The 
line  uses  Freon  compressors,  produc¬ 
ing  dewpoints  to  36  deg  F.  Means  of 
achieving  dew’points  to  — 25  deg  are 
discussed. 

Circle  Item  105  on  Inquiry  Card 


FULL  CONDITIONING  LINE— A  compre¬ 
hensive  catalog  on  its  air  conditioning 
equipment  is  offered  by  Thermal  En¬ 
gineering  Corp.,  Houston,  Tex.  Brief 
descriptions  of  its  one  to  16-ton  con¬ 
ditioners  and  its  sprayed  coil  condi¬ 
tioners  are  given.  Roughing-in  dimen¬ 
sions  for  central  plant  units,  multi¬ 
zone  units,  direct  expansion  coils, 
water  coils,  standard  steam  coils,  non¬ 
freeze  coils,  etc.,  are  followed  by  a 
selection  data  section  which  contains 
complete  engineering  tables  for  cal¬ 
culating  size  requirements  for  the  full 
line.  There  are  also  supplemental  data 
on  refrigerant  distributors,  fans,  mo¬ 
tors,  and  filters. 

Circle  Item  106  on  Inquiry  Card 


ADHESIVES.  COATINGS.  SEALERS— A 

12-page  illustrated  catalog  describing 
design  concepts,  typical  applications, 
and  general  characteri.stics  of  ad¬ 
hesives,  coatings  and  sealers  is  avail¬ 
able  from  Adhesives,  Coatings  &  Seal¬ 
ers  Div.,  Minnesota  Mining  &  Mfg. 
Co.,  St.  Paul,  Minn. 

Circle  Item  107  on  Inquiry  Card 


COMMERCIAL  FOOD  WASTE  DISPOSER 

—A  4-page  brochure  that  describes 
in  detail  The  Kitchen  Pig,  a  food 
waste  disposer  built  specifically  for 
heavy-duty  commercial  use,  is  avail¬ 
able  from  Weightman  and  Associates, 
Burbank,  Calif.  All  plumbing  and 
electrical  data  needed  to  specify  or 
install  are  included. 

Circle  Item  108  on  Inquiry  Card 


COOLING  EQUIPMENT- Catalog  C-59, 
published  by  Thomas  Beckett  &  Co., 
Inc.,  Dallas,  Tex.,  describes  the  firm’s 
1959  line  of  cooling  equipment.  In¬ 
cluded  are  upright  recirculating 
pumps,  brass  submergible  pumps, 
automatic  condensate  units,  and  cool¬ 
ing  accessories.  Performance  data 
and  specifications  are  listed. 

Circle  Item  109  on  Inquiry  Card 


The  shortest  distance 
between  need  and  source 


for  accurate,  long-lasting 
instruments  to  indicate 


and  record  temperature, 
pressure  and  humidity 
is  the  distance  between 
you  and  a  Weksler  catalog. 

Weksler  has  long  been  the  first  name 
for  standard  and  custom  built  instru¬ 
ments  made  to  serve  your  particular 
industry  best. 

It  will  pay  you  to  know  Weksler  in¬ 
struments  lyetter.  Write  today  for  our 
condensed  catalog. 


WEKSLER  INSTRUMENTS  CORP. 

FREEPORT.  L.  I..  NEW  YORK 

INDICAIING  AND  RECORDING  INSIRUMENIS 
EOR  lEMPERAIURE  PRESSURE  AND  HUMIDIIY 
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Nothing  but  the  boot... 


ROTARY 


ROOF 

VENTILATORS 

with 

K  Lifetime  dneranteed 

fcl  BEARINGS 


1 

2 

3 

4 

5 

6 

7 

8 


"Backward  curved  blower  wheel"  type  mechanism 
assures  high,  constant  exhaust  capacity. 

No  backdraft,  ever. 

Unique  factory  lubricated  sealed  bearings  are 
specially  designed  for  positioning  load, 
countering  wind  pressure,  assuring  stability. 

Locked-on  rotor,  yet  removable  without  special  tools. 

Exclusive  Western  corrugated  vane  increases  rigidity. 

Low,  functional  type  adds  beauty. 

Aluminum,  copper,  or  stainless  steel 
construction  available. 

Baked  enamel  paint  coating  for  beauty  and  long  life. 

Other  type  ventilators  include: 

e  Stationary  •  Vertical  exhaust 

e  Directional  •  Axial  roof 

e  Continuous  ridge  •  Unit  ventilators 


Write  tor  catalog  and  name  of  nearest  representative. 


lAICCTCDM  engineering 

WfCjICIlIl  AND  MFG.  CO. 

4108  Glencoe  Avenue,  Venice,  California 


ideal  air  intake  for 
unit  air  conditioners 


neat 
sturdy 
economical 

high  air  - 
intake  efficiency 


C  S  crott*t«ctiof« 
shows  trim  louvorod 
faco  and  cloon*cut« 
ruggod  construction^ 
with  integral  cast 
wator-stop  and  snugly 
fit  scrooning. 


ventilating 
BRICKS 
and  BLOCKS 

in  cast  aluminum 


When  you  design  your  next  air  conditioning  or  ventilating 
project— be  sure  to  consider  the  benefits  you  can  get  using 
C-S  vent  bricks  or  blocks.  You  can  be  sure  they  will  cost 
less  to  buy.  What's  more,  they  cost  less  to  install  because 
their  dimensions  are  the  same  as  those  of  standard  or 
jumbo  brick,  or  block.  Twelve  modular  sizes  are  available 
for  standard  brick  construction,  two  for  jumbo  brick,  and 
three  for  cinder  or  concrete  block  construction— to  go  in 
as  the  wall  goes  up. 

Another  thing:  C-S  vent  bricks  and  blocks  are  certified 
tested,  comply  with  F.H.A.  requirements— and  give  com¬ 
plete  customer  satisfaction.  They  cannot  rust,  corrode, 
or  stain  adjacent  walls.  They  ore  durable— rugged- 
good  looking  and  are  available  in  a  variety  of  finishes 
to  meet  job  requirements. 


representatives  in  all 
principal  cities 
—same  day  shipment 


model  4-B— represent¬ 
ative  of  13  modular 
brick  and  block  sizes 
available  —  is  equal  to 
four  standard  bricks, 
measures  16yi''x4y*'' 
X  4  and  has  a  high 
free  area. 


IMl 


today  for  1959  C-S  catalog  and  price  and 
specification  data. 


CONSTRUCTION  SPECIALTIES,  INC. 

55  Winans  Avenue  Cranford,  New  Jersey 


AV-3-59 


Please  send  me  the  new  1959  C-S  brick  size  vent  cotolog 
and  complete  price  and  delivery  data. 

Name _ _ _ _ _ _ 

Firm _ 

Address _ 


-Titlo- 
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ALL  STANDARD  D-M  "PERMA-FAN'' 

DRAYER 

EVAPORATIVE  CONDENSERS 

HANSON 

ARE  HOT-DIP  GALVANIZED 

PERMA-FAN 

AFTER  FABRICATION! 


A  D-H  EXCLUSIVE!  FOR  FREON  12;  FREON  22; 
AMMONIA.  THE  D-H  PIONEERED  BLOW-THRU 
PRINCIPLE...  NOT  DRAW-THRU  I  PRIMARY 
COIL  SURFACE  COPPER  TUBING.  VOLUME 
DAMPER  ADJUSTMENTS.  PRICE?  WAY 
DOWN,  ON  BEDROCK!  12  MORE  FEATURES 
SHOWN  IN  OUR  “PERMA-FAN"  BULLETIN. 
AAAY  WE  SEND  YOU  A  COPY?  WRITE: 


anuQr-hansoH 

oiv<9iOM^  or  •  fVAOiATon  co«»«> 


3301  MEDFORD  STREET 
LOS  ANGELES  63,  CALIFORNIA 


CABLE)  CLINCONI  LOS  ANGELES 


News  ot  Yhe  Month  (Lontinued  from  page  IJo) 


UNEXPECTED  AHENDANCE 

swells  Philadelphia  Air  Conditioning  Exposition. 

Many  new  and  improved  products  traced  to  research. 

The  14th  International  He>ating  and  Air  Conditioning 
Exposition  in  Convention  Hall.  I^iladelphia,  January  26- 
29,  exceeded  any  previous  display  there  in  size  and  at¬ 
tendance.  For  the  first  time  it  occupied  the  auditorium 
and  all  exhibition  halls.  More  than  450  exhibits  were 
assembled,  and  attendance  outran  expectations.  Visitors 
registered  from  all  of  North  America  and  twenty  foreign 
countries  for  a  week  totaled  20,000. 

Research  and  product  development,  responsible  for 
many  innovations  at  Philadelphia,  has  a  solid  background 
in  the  fundamental  studies  conducted  by  many  of  the 
exhibitors  and  by  the  American  Society  of  Heating  and 
Air-Conditioning  Engineers,  under  whose  auspices  the 
Exposition  was  held.  The  Society’s  own  display  illus¬ 
trated  the  influence  of  window  shading  on  heat  gain  from 
sunlight  in  the  home. 

•  ELECTRIC  HEATING— Several  types  of  electric  base¬ 
board  heaters  were  introduced.  In  addition  to  displays 
by  several  established  makers  of  portable  electric  beaters 
a  new  element  was  introduced  by  exhibits  of  three  infra¬ 
red  radiant  heaters  for  spot  heating  in  the  home,  as  well 
as  for  industrial  applications.  An  innovation  was  an  elec¬ 
tric  perimeter  air  distributing  system  having  a  heating 
element  in  each  zone.  This  arrangement  invites  chilled 
air  distribution  during  hot  weather.  Another  manufac¬ 
turer  of  electric  baseboards  and  portable  heaters  offers  a 
special  radiant  cable  to  be  incorporated  in  ceilings  un¬ 
der  the  plaster. 

•  RADIANT  HEATING— Three  types  of  radiant  heating, 
cooling  and  sound-deadening  ceilings  were  on  view.  Two 
incorporate  heating  and  cooling  coils  in  conjunction  with 
perforated  metal  panels.  The  third  provides  an  aluminum¬ 
heating-cooling  panel  to  be  incorporated  in  a  standard 
acoustical  tile  ceiling.  At  the  opposite  extreme,  two  pro¬ 
ponents  of  the  heated  floor  made  a  first  ap|)earance  at 
Philadelphia,  both  involving  structural  modifications  of 
the  building  design.  One  is  a  hollow  floor  construction 
used  to  distribute  heated  and  cooled  ventilating  air  to 
perimeter  roisters.  The  other  is  a  sub-fliwir  construc¬ 
tion  for  commercial  buildings  consisting  of  load-carrying 
cellular  steel  beams  which  are  used  for  heating-cooling 
air  distribution.  A  unique  feature  of  this  system  is  an 
“aerator”  which  serves  as  a  mixing  box  to  blend  hot 
and  cold  air  in  response  to  thermostatic  control  and  also 
permits  the  use  of  the  hot  side  as  a  source  of  supplemental 
cooling  during  the  warm  season. 

•  COMMERCIAL-INDUSTRIAL  CONDITIONING- £  q  u  i  p  - 

ment  for  heating  and  cooling  in  the  industrial,  commer¬ 
cial  and  institutional  fields  was  heavily  represented  at  the 
Exposition,  with  emphasis  on  improvements.  For  central 
high  velocity  air  systems,  two  new  methods  of  controlling 
volume  and  temperature  were  shown,  while  a  new  central 
system  of  combined  heating,  air  conditioning  and  venti¬ 
lation  for  apartments,  hotels  and  offices,  prov  ides  a  sepa¬ 
rate  blower  for  each  space  but  reverses  air  circulation 
according  to  heating  or  cooling  phase.  For  heating, 
(Continued  on  page  146) 
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Adjustable 

SPROCKET  RIM 

with  Chain  Guide 


For  every  steam  or  water  heating 
application  up  to  1,800,000  B.LU.  output. 

Whether  the  plans  on  your  boards  are  tor  a  factory, 
apartment  house,  swimming  pool  or  a  modest  radiant  heat 
home,  a  detailed  check  on  specifications  will  point  to  one 
of  the  many  Bryan  models  covering  low  or  high  pressure 
steam,  hot  water  boilers,  or  indirect  water  heaters. 

The  Bryan  is  a  heavy  duty,  durable  boiler  made  to  de¬ 
liver  a  lot  of  B.T.U's  in  a  short  period  of  time.  Specially 
engineered  for  gas  or  oil  heating,  its  high  efficiency  Is  com¬ 
plemented  by  years  of  trouble  free  service.  Requires 
minimum  floor  space. 

Bryan  Is  the  originator  of  the  famous 
Bryan  copper  tubes.  They  are  used  in 
both  direct  and  indirect  heating  units 
for  fast  action  and  elimination  of 
scale  deposits. 


Bryan  Gas  Fired  Boilers  are  designed  and  built  to  the  require¬ 
ments  of  the  A.S.M.E.  code  and  are  also  approved  by  the  American 
Gas  Association  (A.G.A.) 


Send  For  Technical  Information 


2100  Chili  Pike 


BRYAN  STEAM  CORPORATION  •  Peru,  Indiana 


*  Simplifies  pipe  layout 

*  Fits  any  size  valve  wheel 

*  Easy  to  install  and  operate 

*  Operates  any  valve  from  plant  floor 

*  Time  and  money  saving  fixture 

*  No  maintenonce;  first  cost  only  cost 

*  Packed,  completely  assembled,  one  to  a  carton 

*  Hot  galvanized,  rust-proof  chain  available 
for  all  sizes 

*  Easy  to  follow  instructions  with  each  unit 

*  Your  supplier  carries  complete  stocks 

*  Write  for  new  descriptive  catalog  sheet  and 
prices 


STEAM.  SPECIAin  CO^ 


5  BABBITT  SQUARE,  NEW  BEDFORD,  MASS.,  U.S.A. 


SAFE  OPERATION  OF 
OVERHEAD  VALVES 

with  a 
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CAN  BE  USED  THREE  DIFFERENT  WAYS 

For  operation  as  a 

POSITIVE  PRESSURE  CONTROL 
NEGATIVE  PRESSURE  (VACUUM)  CONTROL 

DIFFERENTIAL  PRESSURE 
(POSITIVE  OR  NEGATIVE  PRESSURES) 

This  control  employs  a  diaphragm  which  actuates  a  mechanism 
for  opening  or  closing  a  mercury  switch.  The  diaphragm  sepa¬ 
rates  two  pressure  chambers,  one  of  which  may  be  used  for 
positive  pressure;  the  other  for  negative  (vacuum)  operation  or 
both  chambers  may  be  used  to  provide  operation  due  to  a  differ¬ 
ence  in  pressures  between  them. 

OPERATING  RANGE:  1 .0'  to  30.0'  (HjO) 

MAXIMUM  PRESSURE;  20  Psig 


FIXED  DIFFERENTIAL  (SENSITIVITY) 

When  operating  point  it  set  at 
LOW  MEOiUM  I  HIGH 

0.6'  I  0.8'  I  1.0- 


TYPES  AVAILABLE 

FULLY  AUTOMATIC  OPERATION;  sp-st  circuit  opens  on  increase  of 
pressure,  vacuum  or  differential  pressure;  or  sp-st  circuit  to  open 
on  decrease,  (Available  sp-dt  or  dp-st.) 

SEMI-AUTOMATIC  OPERATION  (With  Manual  Reset):  Available  to 
operate  automatically  on  decrease  or  Increase. 

FOR  FURTHER  DETAILS  WRITE  FOR  BULLETIN  PG 


THE  MERCOID  CORPORATION 

4211  BELMONT  AYE.,  CHICAGO  41,  ILL 

NEW  YORK  OFFICE:  205  EAST  42nd  ST. 
PHILADELPHIA  OFFICE:  3137  N.  BROAD  ST. 


News  of  the  Month  (Continued  from  page  144) 


warm  air  is  discharged  across  the  ceiling  and  exhausted 
at  low  level  on  the  same  side  of  the  room.  For  cooling 
the  operation  is  reversed  and  cold  air  is  forced  across  the 
floor  and  exhausted  at  the  ceiling  line. 

Research  and  development  in  the  problem  of  noise, 
long  associated  with  air  conditioning,  has  resulted  in  new 
and  quieter  fans  and  blowers,  improvements  in  duct  in¬ 
sulation.  One  duct  silencer,  exhibited  for  the  first  time, 
resulted  from  a  special  research  program.  Another  duct 
silencer,  developed  by  a  specialist  in  noise  control  for  in¬ 
dustry  was  designed  especially  for  axial  flow  fans  and 
the  higher  pressure  systems. 

•  NEW  CONTROLS — A  pneumatically  operated  high  ve¬ 
locity  air  valve  eliminates  the  need  for  air  motors  and 
linkage  mechanism  in  a  rectangular  high  velocity  air 
valve.  A  new  wall  thermostat,  developed  for  electric 
heating,  has  its  control  knob  exposed  to  both  room 
temperature  and  radiant  heat  and  is  designed  to  sense 
and  automatically  compensate  for  changes  in  the  com¬ 
fort  level.  Another  innovation  was  a  radiant  heat  thermo¬ 
stat  incorporating  an  accurate  bellows  operator  while 
the  outside  surface  of  the  instrument  is  heated  through 
a  resistor  to  approximately  the  temperature  of  the  human 
btxly.  Under  the  combined  or  individual  influence  of 
radiation,  convection,  or  air  temperature  the  bellows 
responds  to  actuate  the  control. 

A  sensitive  control  for  warm  air  gas  furnaces  employs 
a  tiny  thermistor  detector  and  transistorized  modulator 
valve  that  acts  directly  on  the  burner  but  permits  con¬ 
tinuous  air  circulation.  The  control  is  designed  for  a 
control  range  of  55  to  85  deg  F  but  does  not  replace  the 
conventional  thermostat  which  acts  only  as  a  high-limit 
cut-off. 

(Continued  on  page  14H) 


More  than  500  New  York  area  dealers,  gathered  at  the 
Waldorf-Astoria  Hotel,  saw  the  introduction  of  1959 
residential  and  commercial  air  conditioning  and  heating 
equipment.  Sponsored  by  York  Wholesalers  of  Long 
Island  City,  L&M  Distributors  of  New  Rochelle,  N.  Y., 
and  York-New  Jersey  Distributors  of  Jersey  City,  N.  J., 
the  meeting  is  said  to  have  been  the  largest  gathering  of 
dealers  in  the  history  of  York  Corporation  (Div.  Borg- 
Warner)  and  one  of  the  largest  ever  held  in  the  industry. 

Photo  by  Will  Weissberg 
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YARWAY  ^ 
IMPULSE  STEAM  TRAP 


YARWAY 
FINE  SCREEN 
STRAINER 


to  c,  j 


"'•intti 


View  of  the  Vilter  VXF  evapo¬ 
rative  condenser  located  on 
the  roof  just  outside  the  com¬ 
pressor  room. 


View  of  one  of  the  two  Vilter  8-cylinder  VMC  Freon 
compressors  with  a  100  h.p.,  1175  r.p.m.,  part 
winding  motor  drive.  These  compressors  are 
located  on  an  upper  floor,  above  an  office. 


Marquette  University’s 

Air  Conditioned  Brooks  Memorial  Union 


Brooks  Memorial  Union  is  the  hub  of  many  Marquette  University 
activities — professional  meetings  and  conferences  attracting  a  national 
audience,  exciting  school  dances,  excellent  food  facilities  in  the  cafeteria, 
snack  bar  and  private  dining  rooms.  One  key  to  its  year-’round  popu¬ 
larity  and  usefulness  is  the  air  conditioned  comfort  provided  by  the 
Vilter  installation  on  this  Milwaukee  Campus. 

To  provide  adequate  air  conditioning  on  a  conservative  appropri¬ 
ation  and  to  minimize  yearly  operating  expenses,  the  system  was  laid 
out  to  provide  alternating  zone-load  cooling  based  on  a  “traffic  flow" 
and  usage  pattern.  During  normal  occupancy  the  entire  Union  is 
cooled.  However,  at  peak  loads  only  part  of  the  conditioned  space  in 
Brooks  Memorial  is  cooled  at  one  time.  As  the  peak  occupancy  load 
shifts  from  cafeteria  and  grill  to  the  ballroom-conference  room,  the 
air  conditioning  is  also  shifted.  Results  of  operating  in  this  manner 
have  been  highly  satisfactory. 

Vilter  equipment  furnished  on  this  job  included  two  8-cylinder 
VMC  compressors;  VXF  Freon  evaporative  condenser;  Freon  liquid 
receiver;  heat  exchanger,  cooling  coils,  motors,  and  controls. 

“Very  satisfactory  performance  with  only  routine  maintenance," 
is  the  praiseworthy  comment  by  Marquette  University  officials. 

Let  Vilter  help  you  with  your  air  conditioning  and  refrigeration 
requirements. 

Writ*  for  fh«t«  halpful  bulklins  to:  Tho  Vilter  Monufocturing  Company 
Dept.  G-804,  2217  S.  First  Street,  Milwaukee  7,  Wisconsin 


This  Yarway  team  has 
scored  high— over  a  million 
installed  on  all  types  of  steam 
equipment.  Stocked  and  sold 
by  270  Industrial  Distributors. 
For  free  Steam  Trap  Book, 
write  Yarnall-Waring  Co., 
104  Mermaid  Ave., 
Philadelphia  18,  Pa. 


Bulletin  631 
Vilter 

Uni-Chiller 


Bulletin  820 
Vilter  VMC 
Freon 

Compressors 


Bulletin  732 
VXF-VSC 
Evaporative 
Condensers 


THE  VILTER  MANUFACTURING  COMPANY,  Milwaukoo  7,  Wisconsin 

Air  Units  •  Ammonia  t  Froon  Compressors  •  Booster  Compressors  •  Baudelot  Coolers  •  Water  I  Brine  Coolers  •  Blast 
Freerers  •  Evaporative  t  Shell  t  Tube  Condensers  •  Pipe  Coils*  Valves  &  FltUnis*  PahiceLPolartlalie  Ice  Machines 


with  (oafideme 
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News  of  the  Month  (Continued  from  page  146) 


•  AIR  FILTRATION  IMPROVING-  One  of  the  more  active 
areas  for  development  is  air  filtration.  A  plate  type  elec¬ 
tronic  air  cleaner,  patterned  after  units  developed  for 
U.  S.  atomic  submarines,  was  offered  for  installation  in 
the  cold  air  return  of  any  forced  air  heating  or  cooling 
system.  It  is  activated  by  a  power  pack  which  plugs  into 
any  electrical  outlet.  An  electrostatic  air  filter  has  a  newly 
developed  medium  consisting  of  layers  of  woven  plastic 
fiber  held  under  spring  tension,  its  inherent  characteris¬ 
tics  being  maintained  and  increased  by  the  flow  of  air. 
Another  innovation  was  a  filter  made  of  specially  de¬ 
veloped  synthetic  fibers  bonded  in  an  interlocking  pattern 
calculated  to  minimize  surface  loading  and  assure  full 
depth  filtration.  It  is  treated  with  a  germicide  which 
not  only  kills  bacteria  but  inhibits  mold  and  mildew. 

A  new  space  filter  is  based  on  an  original  development 
for  the  Atomic  Energy  Commission  to  protect  in-plant 
personnel  and  outdoor  atmospheres  against  contamina¬ 
tion  by  finely-divided  radio-active  particles.  It  is  one  of 
four  new  mechanical  type  filters  by  the  same  exhibitor. 

The  Exposition,  as  heretofore,  was  under  the  manage¬ 
ment  of  the  International  Exposition  Co.,  of  New  York. 
E.  K.  Stevens,  president,  was  manager  of  the  event  in 
Convention  Hall. 


BRI  MEETING 


will  have  half-  and  full-day  technical  workshops 
on  windows,  curtain  wall  sealants,  and  fasteners. 

Half-day  and  full-day  technical  workshops  on  a  wide 
variety  of  subjects  will  make  up  the  program  for  the 
Building  Research  Institute’s  8th  Annual  Meeting,  held 
this  year  at  the  Penn-Sheraton  Hotel,  Pittsburgh,  April 
7  and  8. 

•  WINDOWS — Two  half-day  sessions  will  he  devoted  to  a 
Workshop  on  Windows,  developed  by  BRl’s  Building 
Operation  and  Maintenance  Study  Group,  in  which  de¬ 
sign,  selection,  operation  and  maintenance  of  windows 
will  be  analyzed  in  terms  of  the  problems  encountered  by 
building  owners  and  maintenance  men.  Whether  to  have 
glass  in  future  buildings  at  all.  and  if  so  how  much;  the 
comparative  cost  of  maintenance  and  cleaning  of  various 
types  of  windows;  height  and  width  of  windows  in  rela¬ 
tion  to  blinds,  drapes,  heating,  air  conditioning  and  ven¬ 
tilation  and  a  number  of  other  pressing  problems  will  be 
handed  to  a  panel  of  25  architects,  engineers  and  manu¬ 
facturers  for  discussion  and  solution, 

•  CURTAIN  WALLS — In  anf>ther  workshop  divided  into 
two  half-day  periods,  the  newest  developments  in  Sealants 
for  Curtain  Walls  will  he  presented  by  the  BRI  Subcom¬ 
mittee  on  Sealants.  Reports  will  include  data  on  all  of 
the  newer  types  of  sealants  and  gaskets  developed  since 
the  BRI  Conference  on  Adhesives  and  Sealants  in  Decem¬ 
ber  1957,  and  also  on  new  testing  procedures  for  curtain 
wall  tightness,  both  static  and  dynamic. 

•  FASTENERS— Mechanical  Fasteners  in  Building,  a  new 
BRI  activity,  will  begin  with  a  half-day  discussion  of  the 
newest  and  best  mechanical  fasteners  for  steel,  concrete 

(Concluded  on  page  ISO) 


Above:  View  of  a  portion  of  100-plus  Aerovent  "Model  53" 
Roof  Ventilators  installed  on  a  West  Coast  auto  assembly 
plant.  Below:  Closeup  of  a  single  Model  53  "low-level" 
unit.  Standard  and  special-purpose  units  available  In  sizes 
12"  to  72"  for  capacities  to  93,500  CFM.  3  types, 

ivrite  for  free  Bulletin  600 


t-J  Aarovcnt  fans  or* 
rottd  in  occordanc* 
with  th«  standard  t*st 
cod*  for  ctntrifugal 
orKl  axial  fans  and 
conform  with  U.S.D.C. 
Comm.  Std.  CS1 78-91. 


FAN  COMPANY,  INC. 

kSH  and  BRANDT  STS.  •  FIQUA,  OHIO 


Member  Air-Moving  and  Conditioning  Assn.  (AMCA) 


MERCURY-TO-MERCURY 

SWITCH 

requires  no  service — ron> 
locts  never  pit,  burn  or 
corrode. 


time-saving 

maintenance 

tool 


Jv  (hecks  any 
'surface  temperature 
—in  3  seconds 


Here’s  a  handy,  portable  tool  that  can  save  you 
hours  of  time  in  checking  surface  temperatures 
of  steam  traps,  water  lines,  electric  motors, 
bearings,  etc. 

The  Alnor  Pyrocon  gives  instant,  accurate 
temperature  readings  of  any  surface:  metallic 
or  non-metallic,  flat,  curved — even  revolving 
surfaces.  It’s  a  well-balanced  instrument 
mounted  in  a  sturdy  case  for  protection  against 
the  usual  hazards  of  on-the-job  service.  Jeweled 
movement  is  also  heavy-duty,  shock-resistant 
type  that  will  withstand  hard  and  continuous 
use... performing  with  laboratory  accuracy. 

A  wide  selection  of  thermocouples  and  ex¬ 
tension  arms  assures  its  adaptation  to  your 
needs.  Eight  standard  F.  scale  ranges  are  avail¬ 
able  up  to  2000°  F.  Send  for  complete  details 
contained  in  Bulletin  4257.  Illinois  Testing 
Laboratories,  Inc.,  Room  514,  420  N.  LaSalle 
St.,  Chicago  10,  IIL 

PRECISION  INSTRUMENTS 
FOR  EVERY  INDUSTRY 


PERMANENT 
AINICO  MAGNET 
link*  water  level  with 
electrical  control! ;  pre¬ 
vent!  failure  of  mechon* 
ical  linkage!. 


Here's  'Low  Maintenance* 

BOILER 

SAFETY 


MAGHmOL 


MAGNETROL,  INC.,  2106  S.  Marshall  Blvd.,  Chicago  23,  III. 
Please  send  Catalog  Section  III  with  full  information  about 
Mognetrol  Boiler  Water  Level  Controls. 


Company. 
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Quhkdraft 


★  NO  MOTORS,  FANS  OR  BEARINGS 
IN  EXHAUST  LINE  ★  NEEDS  NO  STACKS 
★  ACID  RESISTING  FINISHES  ★  STATIC 
PRESSURE  UP  TO  60  INCHES 

FOR  HEATING  PLANTS  AND  INCINER¬ 
ATORS,  Quickdraft  provides  constant  draft  for 
eflicient  and  economical  combustion.  It  eliminates 
pulsating  or  chattering, puffing, smoking  and  sooting. 
Costly,  tall  and  unsightly  stacks  are  unnecessary. 

FOR  INDUSTRY,  Quickdraft  now  offers  from 
'  4-inch  to  60-inches  static  pressure  for  exhaust¬ 
ing  corrosive  gases,  abrasives  and  paint  spray  .  .  . 
moving  fine  bulk  materials  and  wastes. 

FOR  MOVING  AIR  ...  in  or  out  of  building 
through  ducts  .  .  .  Quickdraft  is  outstanding. 


IMPORTANT  NOTICE 

For  withstanding  corrosive  gases,  all  Quickdraft  units 
are  available  in  standard  acid  resisting  vitreous  enamel. 
No.  316  Stainless  Steel,  rigid  plastics  (P.V.C.)  and  with 
plastic  and  Fiberglas  coatings. 


Write  for  QUICKDRAFT  ENGINEERING 
DAT  A  OH  your  application  .  .  .  today. 

QvUkdrafi  P.  O.  Box  87  0 

CORPORATION  Comonl,  Ohie 
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and  wood  construction,  and  for  attaching  industrial  roof¬ 
ing  and  siding 

•  CRYSTAL  lALL — In  two  other  unique  program  segments 
BRI  members  will  hear  the  experts  prognosticate  the  fu¬ 
ture  of  the  building  industry.  Taking  a  “look  to  the  future” 
will  be  Robert  W.  Dowling,  noted  New  York  financier  and 
member  of  the  Board  of  Equitable  Life,  who  will  present 
a  speech  on  “The  Investor’s  Attitude  toward  City  Plan¬ 
ning  and  Building  Design  of  the  Future.”  Prof.  Burn¬ 
ham  Kelly  of  Massachusetts  Institute  of  Technology  will 
make  the  first  public  rq>ort  on  the  MIT  studies  just  com¬ 
pleted  for  ACTION,  with  particular  stress  on  the  trends 
in  home  building,  prefabrication  and  mobile  home  con¬ 
struction  that  seem  to  be  evident  for  the  ’60’s.  Inter¬ 
nationally  known  architect  Vincent  G.  Kling  of  New 
York  will  then  take  the  rostrum  to  present  the  designer’s 
ideas  on  the  buildings  we’ll  be  living,  working  and 
playing  in  during  the  next  decade. 

•  MATERIALS  RESEARCH — In  the  realm  of  materials  re¬ 
search,  six  prominent  research  directors  will  join  in  a 
panel  discussion  on  “Research  Plans  for  the  ’60’s  and 
their  Potential  Impact  on  the  Buildings  of  1970.” 

Additional  program  information  and  registration  ma¬ 
terial  may  be  obtained  from  Harold  Horowitz.  Techni¬ 
cal  Secretary,  Building  Research  Institute.  2101  Consti¬ 
tution  Ave.,  Washington  25,  D.  C. 


PARIS  MEETING 

on  heating,  ventilating,  and  air  conditioning  set  for 
May.  Russians,  Americans,  Italians  among  speakers. 

The  Technical  Institute  of  Buildings  and  Public  W'orks. 
Paris.  France,  announced  the  convening  on  the  25.  26,  27. 
and  28th  of  May  of  its  Conference  on  Heating,  Ventilat¬ 
ing  and  Air  Conditioning.  Among  the  topics  are:  heat¬ 
ing  and  ventilating  of  educational  institutions,  with  ])ar- 
ticipants  from  Britain,  the  United  States,  Belgium.  Po¬ 
land,  France,  the  Soviet  Union,  Hungary  and  Italy,  each 
reporting  on  the  techniques  of  his  country. 

Heating  with  gas  will  cover  gas  transmission  and 
utilization,  with  special  emphasis  on  the  gas-fired  boiler. 
A  session  on  radiators  and  convectors  will  cover  the  latest 
researches  in  this  field.  Papers  on  the  measurement  of 
air  pressure,  damping  of  air-borne  noise,  injectors,  in¬ 
termittent  heating,  and  several  other  subjects  will  be 
presented. 

Information  may  be  had  by  writing  the  Institut  Tech¬ 
nique  du  Batiment  et  des  Travaux  Publics,  6,  rue  Paul- 
Valery,  Paris  X  16°. 


CORRECTION 

In  the  article,  “Solar  Radiation  on  Walls  Facing  Fast 
and  West,”  by  Charles  V.  Cuniff,  on  the  Octolier,  1958 
issue,  data  in  the  last  two  columns  of  Table  5,  on  page 
88,  were  inadvertently  switched.  Values  of  percentage 
radiation  appearing  below  the  columji  heading  “Fig.  11” 
are  actually  those  that  belong  under  the  column  heading 
“Fig.  12,”  and  vice  versa. 
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the  different 
and  improved 
way  to  control 
temperature 


OPW  JORDAN 

self-operating 

temperature 
control  valve 


•  GUARANTEED  DEAD  END  SHUT  OFF 

•  MORE  ACCURATE  REGULATION 

•  ELIMINATES  NEED  FOR  PRESSURE 
DEDUCING  VALVE  ON  HIGH 

INLET  PRESSURES 


No.  180 


unique  basic  design  and  exclusive  features 
of  this  valve  are  responsible  for  its  outstand¬ 
ing  performance  and  long  dependable  service 
life.  Durably  constructed  for  hard,  constant 
use,  the  compact,  space  saving.  No.  180  offers 
the  full  advantage  of  accurate  control  with  de¬ 
sired  sensitivity  of  response. 

For  more  facts,  write  for  Bulletin  J-180 

JORDAN  CORPORATION 


6013  Wiehe  Road 
Cincinnati  13,  Ohio 
ELmhurst  1-1352 


INDUSTRIAL  SALES  DIVISION 

OF  OPW  CORPORATION 


FOR  THE  MOST  UP  TO  DATE  MATERIAL  ON 


RADIANT  HEATING 

All  jrou  need  to  know  about  the  dewipin  and 
installation  of  all  types  of  radiant  heatinK 
syntems. 

Step>by-ttep  procedure,  fteneral  information, 
design  formulas  and  working  data  combine  to 
give  you  the  facts  you  need  in  designing  and 
installing  effeetive  systems.  All  formulas  have 
been  reduced  to  the  simplest  terms.  Typical  prob* 
Icms  are  solved  by  the  application  of  the  easy* 
to>u«>e  charts  and  tables— *wi:hout  calculation. 
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Catalog 


The 
Who  ^ 

V;  f\ 

Became  iV 
Very  ^ 
Sharp! 


Writ,  for  compivt,  spacifications. 


ELGO  SHUTTER  &  MANUFACTURING  CO. 
2732  W.  Warraa  Dalreit  t,  MIebIgaa 


O  ne?  upon  a  time  . . . 


Moral: 


Compare  before  you 
specify.  See  the  yiew 
Fnr-.Air  HP  Filter. 
Take  quill  in  hand  and 
fill  out  the  coupon  below. 


there  was  a  porcupine  who  often  appeared  some¬ 
what  needled.  He  had  been  buying  outmoded  dis¬ 
posable  media  filters  that  were  expensive  to  use 
and  very  difficult  to  install. 

At  first  he  felt  it  would  be  pointless  to  try  the 
new,  preformed  Far-Air  HP  Filter  which  had  be¬ 
come  so  popular,  because  of  it’s  efficiency,  economy, 
and  convenience. 


Then  one  day  his  friendly  Far-Air  man  slipped 
a  folded  HP  Filter  right  under  his  door.  Mr.  Porcu¬ 
pine  got  the  point  when  he  popped  it  open  and 
realized  how  easy  it  would  be  to  install.  He  specified 
HP  filters  because  they  solved  his  problem. 

Now  he’s  really  sharp  . . .  he’s  sticking  with  them. 


enfilati 


NEW! 

EXTRUDED  ALUMINUM 
SHUTTERS 

Shutt,rt  of  nodarn  dMign  which  giv,  you  ALL  of 
th,t,  fMfuros:  Lighfwtighf,  Full  Waathar  Strip,  Low  Fraight 
Cost,  Easier  installation,  Concealed  Pivot  Pins,  Rust  and  cor¬ 
rosion  Proof  and  Natural  aluminum  finish  with  fluted  tramas. 
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UN  BE 
KEY 

LOCKED 


STEAM  HOT 
WATER  SYSTEMS 

.  for  modernization 
or  new  construction 


HOSPITALS, 
APARTMENTS, 
OFFICES,  HOTELS, 
SCHOOLS,  MOTELS, 
INSTITUTIONS  and 
PUBLIC  BUILDINGS 


THERMOTROL 

ifar  ACCURATE,  INDEPENDENT 
ROOM  TEMPERATURE  CONTROL 


•  COMPLETELY  SELF-CONTAINED 

Eoch  SterIco  Thermotrol  is  a  complete  temperature  control  unit, 
easily  installed  in  any  two-pipe  system  in  place  of  the  manual 
valve.  NO  wiring  or  other  external  connections  needed. 

•  MODULATING  CONTROL-NOT  oh  AND  o^ 

Each  SterIco  Thermotrol  provides  steady,  even  control  to  each 
radiator  the  way  YOU  want  it.  Radiatars  in  cold  spots  give  off 
heot  while  those  in  warmer  parts  of  the  same  room  ore  auto- 
maticolly  throttled  down. 

•  NO  ELECTRICAL  CONNECTIONS 

No  electric  wiring,  additional  piping,  or  other  connections  ore 
required  with  the  SterIco  Thermotrol.  Just  as  easily  installed  for 
modernization  as  for  new  construction. 

FOR  BUILDING  MODERNIZATION 

With  a  SterIco  Thermotrol  on  each  radiatar,  stuffy  overheated  rooms, 
open  windows,  and  excessive  fuel  bills  are  eliminated.  You  pay  for 
only  the  heot  you  need  .  .  .  rooms  are  comfortably,  evenly  warm  .  . . 
occupants  comfortable. 

FOR  NEW  CONSTRUCTION 

Here's  modern  ZONE  CONTROL  for  radiant  systems.  The  only  modern 
solution  to  inefficient  “on-off"  valves  and  expensive,  motorized  valves. 


STEAM  HEATING  IS  MODERN. 

EFFICIENT  and  DEPENDABLE 

SterIco  Products  Distributed  through 

LEADING  HEATING  and  PLUMBING  WHOLESALERS 


STERLING,  INC. 


5206  W  Clinton  Avc  Milwaukee  18  Wis 


CONDENSATION  AND  HEATING  TEMPERATURE 

VACUUM  PUMPS  SPECIALTIES  CONTROLS 


Canadian  Degree-Days 

for  January,  1959* 

City 

January 

1  Cumulative 

1958-59  1  Normal  j 

1  1958-59  1 

Normal 

Calgary,  Alta . 

.  1763 

1530 

5249 

5190 

Charlottetown,  P.  E.  1. 

.  1420 

1460 

4741 

4310 

Crescent  Valley,  B.  C. 

.  1282 

1360 

4563 

4580 

Edmonton,  Alta . 

.  2103 

1780 

5983 

5850 

Fort  William,  Ont.  .  . . 

.  2080 

1830 

6028 

5790 

Grande  Prairie,  Alta.  . 

.  2331 

1820 

6642 

6120 

Halifax,  N.  S . 

1228 

1262 

3966 

3775 

London,  Ont . 

1427 

1320 

4279 

4000 

Medicine  Hat,  Alfa.  . . 

.  1794 

1590 

5127 

5000 

Moncton,  N.  B . 

1462 

1520 

4990 

4620 

Montreal,  P.  Q . 

.  1582 

1590 

4819 

4630 

North  Bay,  Ont . 

.  1763 

1710 

5479 

5330 

Ottawa,  Ont . 

1643 

1640 

5065 

4850 

Penticton,  B.  C . 

.  1 140 

1 190 

3779 

3780 

Prince  George,  B.  C. 

1712 

1570 

5407 

5330 

Quebec  City,  P.  Q.  .  . 

.  1670 

1690 

5498 

5150 

Regina,  Sask . 

.  2127 

1940 

6291 

6090 

St.  John,  N.  B . 

1434 

1440 

4850 

4570 

Saskatoon,  Sask . 

.  2215 

1990 

6439 

6240 

Timmins,  Ont . 

.  1970 

1990 

6197 

6190 

Toronto,  Ont . 

1341 

1249 

3937 

3771 

Vancouver,  B.  C.  .  . 

.  824 

890 

2895 

3010 

Victoria,  B.  C . 

.  775 

800 

2782 

2770 

1386 

1220 

3996 

3660 

Winnipeg,  Man . 

..  2173 

1993 

6323 

6023 

*  These  data  are  supplied  through  the  courtesy  of  the  Meteorological 
Division  Air  Service  Branch,  Department  of  Transport,  Canada. 

The  Department  reports  a  slight  revision  in  the  figure  fur  December 
as  published  in  last  month's  issue.  Corrected  figure  is  Crescent  \'allev, 
B.  C..  1147. 


COMING  EVENTS 

Where  listed,  names  or  titles  of  individuals  are 
those  from  whom  further  information  is  available 


WARM  AIR  HEATING  SHORT  COURSE— Annual  Warm  Air 
Heating  and  Air  Conditioning  Short  Course,  at  Purdue  University, 
sponsored  by  the  Indiana  Sheet  Metal  and  Warm  Air  Heating  Con¬ 
tractors,  and  the  National  Warm  Air  Heating  and  Air  Conditioning 
Association,  in  cooperation  with  Purdue  University.  M.  E.  Ocker, 
conference  coordinator.  Division  of  Adult  Education,  Memorial 

Center,  Purdue  University,  West  Lafayette,  Ind . 

. MARCH  1B-1T.  1»5». 

WESTERN  METAL  EXPOSmON— Seventh  Western  Metai  Ex¬ 
position  and  Congress,  of  the  American  Society  for  Metals,  at  the 
Pan-Pacific  Auditorium  and  Ambassador  Hotel,  Los  Angeles,  Celif. 
R.  Y.  Bayless,  assistant  secretary  of  the  Society,  7301  Euclid  Ave., 
Cleveland  3,  Ohio . MARCH  U-20.  ItST. 

1959  CORROSION  SHOW— 1959  Corrosion  Show,  held  concur¬ 
rently  with  the  15th  annual  conference  of  the  National  Association 
of  Corrosion  Engineers,  at  the  Sherman  Hotel,  Chicago,  III.  T.  J. 
Hull,  executive  secretary  of  the  Association,  1061  M  &  M  Bldg., 
Houston  2,  Tex . MARCH  17*19,  1959. 

1959  TRADE  AND  CONSUMER  SHOW— The  1959  New  England 
Home  Show,  a  combined  trade  and  consumer  show,  at  the  Common¬ 
wealth  Armory,  Boston,  Mass.  Sherman  Expositions,  250  Boylston  St., 
Boston,  Mass . MARCH  18-24,  1959. 

METEOROLOGICAL  SOCIETY  MEETING— 175th  National  meet¬ 
ing  of  the  American  Meteorological  Society,  at  the  Shoreland  Hotel, 
Chicago  15,  111.  K.  C.  Spongier,  executive  secretary  of  the  Society, 
3  Joy  St.,  Boston  8,  Mass . MARCH  24-27,  1959. 

AMERICAN  POWER  CONFERENCE— The  American  Power  Con¬ 
ference,  sponsored  by  Illinois  Institute  of  Technology,  to  be  held  at 
the  Hotel  Sherman,  Chicago,  III.  R.  D.  Meade,  conference  coor¬ 
dinator,  Illinois  Institute  of  Technology,  3300  Federal  Sf.,  Chicaqo 

16,  III . MARCH  31-APRIL  2.  1959. 

GAMA  MEETING- Annual  meeting  of  the  Gas  Appliance  Manu¬ 
facturers  Association,  at  the  Americana  Hotel,  Bel  Harbour,  Ha. 
H.  Leigh  Whitelaw.  managing  director  of  the  Assoa'ation,  60  E. 
42nd  St.,  New  York,  N.  Y . APRIL  1-3,  1959. 
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OHI  CONVENTION— 37th  annual  convention  of  the  Oil  Heat  In¬ 
stitute  of  America,  Inc.,  at  the  Olympic  Hotel,  Seattle,  Wash. 
Secretary,  OHI,  500  Fifth  Ave.,  Now  York  36,  N.  Y . 

. APRIL  28.MAY  2.  195V. 


LPGA  TRADE  SHOW— 5  Star  Trade  Show  and  convention  of  the 
Liquefied  Petroleum  Gas  Association,  at  the  Conrad  Hilton  Hotel, 
Chicago,  III.  Secretary  of  the  Association,  1 1  S.  LaSalle  St.,  Chicago 

3.  Ill . MAY  3-6.  1959. 


NDHA  CONVENTION— 50th  annual  meeting  of  the  National  Dis¬ 
trict  Heating  Association,  Skytop  Lodge,  Skytop,  Pa.  Secretary- 
Treasurer,  John  F.  Collins,  Jr.,  827  N.  Euclid  Ave.,  Pittsburgh  6, 

Pa . JUNE  1-4,  1959. 


ASTM  MEETING— Annual  meeting  of  the  American  Society  for 
Testing  Materials,  at  Chalfonte-Haddon  Hall,  Atlantic  City,  N.  J. 
Secretary  of  the  Society,  1916  Race  St.,  Philadelphia  3,  Pa . 

. JUNE  21-26,  1959. 


ASHRAE  MEETING— A  nnual  meeting  of  the  American  Society  of 
Heating,  Refrigerating  and  Air-Conditioning  Engineers,  at  the  Lake 
Placid  Club  Lake  Placid,  N.  Y.  Secretary  of  the  Society,  62  Worth 
St.,  New  York  17,  N.  Y . JUNE  22-24,  1959. 


AIR  POLLUTION  CONTROL  MEETING— Annual  meeting  of  the 
Air  Pollution  Control  Association,  at  the  Hotel  Statler,  Los  Angeles, 
Calif.  H.  M.  Pier,  executive  secretary  of  the  Association,  440  Fifth 
Ave.,  Pittsburgh  13,  Pa . JUNE  22-26,  1959. 


ASSE  MEETING — Annual  meeting  of  The  American  Society  of 
Sanitary  Engineering,  at  the  Mayflower  Hotel,  Washington,  D.  C. 
M.  Mercury,  treasurer-secretary  of  the  Society,  4328  South  Western 
Ave.,  Chicago  9,  III . JULY  19-24,  1959. 


How  Do  You  Look 
At  A  Water  Cooler? 


ISA  INSTRUMENT-AUTOMATION  EXHIIIT— 14th  annual  Instru¬ 
ment-Automation  Conference  and  Exhibit  of  the  Instrument  Society 
of  America,  at  the  International  Amphitheatre,  Chicago,  III.  H.  S. 
Kindler,  ISA.  313  Sixth  Ave.,  Pittsburgh  22,  Pa . 

. SEPTEMIER  21-25,  1959. 


They  may  look  similar  —  all  quench  your 
thirst.  How  do  you  choose  the  one  to  specify? 
Viewed  from  any  angle,  your  best  bet  is 
the  manufacturer’s  long-term  reputation  for 
service  and  satisfaction. 

Since  1889,  Cordley  has  been  the  first  name 
in  drinking  water  coolers  — over  1,000,000 
sold.  A  big  reason  is  that  every  hermetically- 
sealed  Cordley  Cooler  carries  the  most 
extensive  5-Year  Guaranty  in  the  industry. 

Write  for  the  name  of  your  nearby  Cordley 
representative.  He  can  help  you  select  the 
right  cooler  from  Cordley’s  complete  line. 


AGA  CONVENTION  ^Annual  convention  of  the  American  Gas 
Association,  at  the  Conrad-Hilton  Hotel,  Chicago,  III.  C.  S.  Stack- 
pole,  managing  director  of  the  Association.  420  Lexington  Ave., 
New  York  17,  N.  Y . OCTOBER  5-7,  1959. 


ARI  EXPOSITION— 1 1 th  Exposition  of  the  Air-Conditioning  and 
Rafrigeratlon  Industry  at  Convention  Hall,  Atlantic  City,  N.  J.  Gao. 
S.  Jonas,  Jr.,  managing  director  of  Air-Conditioning  and  Refrigera¬ 
tion  Institute,  1346  Connecticut  Ave.,  N.  W„  Washington  6,  D.  C. 

. NOVEMBER  2-5,  1959. 


WARM  AIR  HEATING  CONVENTION — Annual  convention  of  the 
National  Warm  Air  Heating  and  Air  Conditioning  Association,  at 
the  Chase  Hotel,  St.  Louis,  Mo.  G.  Boeddener,  managing  director 
of  the  Association,  640  Engineers  Bldg.,  Cleveland  14.  Ohio . 

.  DECEMBER  1-4,  1959. 


ASHRAE  MEETING— S  emi-annual  meeting  of  the  American  Society 
of  Heating,  Refrigerating  and  Air-Conditioning  Engineers,  and  the 
2nd  Southwest  Heating  and  Air-Conditioning  Exposition,  sponsored 
by  ASHRAE,  in  Dallas,  Tex.  The  meeting  will  be  at  the  Baker  and 
Adolphus  Hotels,  and  the  Exposition  In  the  Memorial  Auditorium. 
Secretary  of  ■^he  Society,  62  Worth  St.,  New  York  13,  N.  Y. 

.  FEBRUARY  1-4,  1960. 


Compact 


Standard 


Remote 


For  full  details  write  for  Catalog  59. 
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WANTED 

SALES  ENGINEERS  for  well-known  manu¬ 
facturer  of  heat  exchangers,  pumps  and 
allied  equipment  for  heating  and  air- 
conditioning.  We're  looking  for  am¬ 
bitious  men  who  want  to  join  us  in  go¬ 
ing  places  fast.  If  you  are  a  recent 
college  graduate  or  have  the  equivalent 
training  in  engineering;  experience  in 
selling  technical  equipment;  enjoy  re¬ 
sponsibility  with  monetary  rewards  and 
are  willing  to  relocate,  send  your  resume 
now  including  salary  history  and  expecta¬ 
tion.  Address,  Box  936,  Air  Conditioning, 
Heating  &  Ventilating,  93  Worth  St.,  Now 
York  13.  N.  Y. 


131  OTM  Corp . 
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meiii.  Heatlnx  *  »U  burner  materials  form, 
burner  serrloe  record  cards,  aerriee  order  forms 
In-spection  Informatioci  form,  surves-  sheet  and 
others.  Also  can  supply  BI'RNER  SERVICE  fom 
in  N  part  EZE  SNAP  with  3  carbons  in  each  set 
1200  seta  Imprinted  with  your  name,  addrasf 
and  telephone,  only  $20.40.  Send  for  samples — n< 
oliliKatlon  Write  Dept.  AC.  I>«*;ree  Day  Systems 
39  30  5t(th  St,.  Woodside  77.  .\.  Y. 
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GRADUATE  MECHANICAL  ENGINEER:  S-IO 
yoort  •xpwrianca  for  design  of  Industrial  heat- 
Ing,  air  conditioning  and  fume  control  sys¬ 
tems.  Prefer  industrial  plant  expariencej  but 
will  accept  up  to  3  years  consulting  engineer¬ 
ing  as  alternate.  SMd  complete  r4sum4  of 
education,  experience  and  salary  requirement. 
Employment  Department,  Abbott  Labora¬ 
tories,  North  Chicago,  Illinois. 


MANUFACTURERS'  AGENTS 

An  esteblishnd  menufecturer  with  25  years  experi¬ 
ence  producing  ventiieting  eguipment  is  iooking 
for  manufacturer's  apents  in  many  sections  of  the 
country  to  sell  their  new  line  of  industrial  fans. 
The  products  include  axial  flow  and  tubcaxiai 
tans,  both  direct  and  belt  driven,  and  power  roof 
ventilators. 

Please  reply  Box  914,  Air  Conditioninp,  Heating 
A  Ventilatinp.  93  Worth  8f.,  New  York  13,  N.  V. 
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DESIGN  A  DEVELOPMENT  ENGINEER 

If  >ou  are  creative,  and  an  innovator,  with 
prcMlurt  design  and  devikhipment  eiperience,  you 
will  want  to  Investigate  this  opportunity. 

Ours  ii  a  young  aggressive  company,  the  leader 
In  a  fast  growing  industry.  PnKlucts  of  mechanical 
design  and  consumer  appliance  category.  S^d 
Rf^suni^.  Box  93M,  Air  Conditioning.  Heating  k 
Ventilating.  93  Worth  8t..  New  York  13.  N,  Y. 


WANTED:  Draftsman -Designer  for  heating.  Air 
conditicMiing.  A  Blectrical  layout,  for  schools. 
Churrhea.  commercial  buildings  and  industrial  ap- 
plicatirms.  Must  do  neat  and  accurate  work  for  a 
Tonsulting  Engineering  Organization  in  Southern 
Virginia.  Submit  complete  r^sum<^  of  experience 
and  training,  references,  and  salary  desired.  Profit 
sharing  arrangement  to  successful  applicant.  Write 
Box  9r.7.  Air  Conditioning.  Heating  &  Ventilating. 
93  Worth  St.,  New  York  13.  N.  Y. 


HUGHES  PtINTINO  CO. 
EAST  STtOUDSBUEGg  PA. 


MARCH,  1959,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


im  ooHDimmiia 


BBATma  and  VENmATOfC 


FITTINGS  . 

from  .0T1I_  OonpomUon  are  deaeiitod  In 
new  Blue  Ribbon  oatalos,  said  to  be  tbe 
ownplete  in  tbe  industry.  It  is 

Inside  Frant  Cover  lUm  SOO 


COMPLETE  NEW  TRAP  LINE  . 

j  ™  .■Ajoaetron*  Machine  Worits  is  de- 
slsned  and  noade  especially  for  low  prep- 
sure  bMtlns  service.  Advantases  are: 
low  oosL  easy  installation,  internal  check 
valves,  years  of  service  life,  and  minimum 
maintenance.  Bulletin  available. 

>*as«  1  Item  201 


WROUGHT  IRON  . 

•fjnm  return  lines  niade  of  new  ^ers’ 
4-D  material  are  a  formidable  deterrent 
to  stesun  condensate  corrosion  and  Its 
deleterious  effects.  Literature  is  avail¬ 
able,  also  special  reporL 
P«fl«  »  Item  202 


AMD  PBODUCT  INFOBMATION  SERVICE 


Bsiow  and  on  fha  following  pagas  ara  givan  briaf  digasts  of  tha  advartisamanH 
appaaring  in  this  month's  issua.  Usa  this  Digast  to  locata  and  rafar  to  tha 
advartisamants  in  which  you  ara  particularly  intarastad,  than  fill  out  and  mail 
tha  prapaid  postcard  to  raquast  further  information  from  manufacturars. 

Tha  items  appear  in  tha  same  order  as  tha  advartisamants  to  which  they  rafar. 
to  facilitate  obtaining  further  information  after  reading  an  advartisamant. 

NOTE:  Ail  advartisamants  ara  digested  hare  except  those  received  too  lata  for 
inclusion.  Tha  index  of  Advertisers  lists  ail  tha  advartisamants  in  this  issua. 

Usa  tha  postcard  below  for  catalogs,  new  equipment  and  materials,  as  waH 
as  Ad-Digast  Hams. 


AIR  CONDITIONING  EQUIPMENT . 

aovernalr  Ckurp.  ie  so  beslcelly 
flexible  In  desixn  thet  H  can  be  manufac¬ 
tured  to  fit  aunoet  any  space  and  load 
requlremenL  Detailed  information  is 
available. 

Page  7  Item  IDS 


FLUSH  VALVES  . 

from  Coyne  Jk  Delaney  Co.  are  providlnff 
a  future  of  faultless  service  for  the  beau¬ 
tiful  new  Hopkins  Hotel,  adjacent  to  Hop¬ 
kins  Airport  in  Cleveland,  Ohio.  Infor¬ 
mation  is  available. 

Page  S  Item  SOS 


SUPER-DRY  REFRIGERANTS  . 

are  universally  accepted  for  use  as  origi¬ 
nal  or  replacement  cnarge.  Tou  can  count 
on  “Oenetrons”  for  top  performance.  In¬ 
formation  is  available. 

Page  11  Item  206 


HOT  WATER  BOILER  . 

(rf  the  packaged  automatic  type  has  a 
unique  inside  story.  More  than  two  years 
of  research  by  Orr  k.  Sembower,  Ine.. 
went  into  the  development  of  an  internal 
circulation  system  that  keeps  tempera¬ 
ture  gradients  low.  Bulletin  is  offered. 
Page  IS  Item  206 


TROUBLE-FREE  SOLENOID  VALVES 
from  Aloo  Valve  Co.  are  available  for 
every  refrinrant  control  application: 
liquid,  suction,  hot  gas,  brine,  water, 
steam,  or  air.  Compactly  constructed  of 
corrosion  resistant  materials  to  precision 
standards.  Bulletin  is  available. 

Page  16  Item  207 


ONE-PIECE  PIPE  INSULATION  . 

from  Qustin-Baoon  Mfg.  Co.  snaps 
quickly  on  the  pipe  or  tubing.  Its  thermal 
efflolency  rates  at  the  top  of  all  general 
purpose  pipe  Insulations,  and  Is  perma¬ 
nent  Information  is  available. 

Page  23  Item  213 


NEW  MODELS,  NEW  SIZES . 

and  new  styling  are  features  of  Trane 
self-contained  air  conditioning  unlta  Air 
or  water  cooled,  they  are  easier  to  Install 
and  service.  Information  la  available. 
Pages  26-26  Item  214 


ROOF  VENTILATORS  . 

and  all  other  air  moving  units  manufac¬ 
tured  by  The  Peerless  filectric  Co.  must 
operate  smoothly  and  quietly.  Bach  one 
is  electronically  checked  by  dynamic  bal¬ 
ance  while  In  actual  operation.  Catalogs 
are  available. 

Page  26  Item  216 


STEEL  BOILERS  . 

from  Burnham  Corn,  heat  Long  Island’s 
"Ofllce  building  xA  the  year.”  A  complete 
line  of  Scotch-type  and  Sootch-type  pack¬ 
age  boilers  are  also  available.  Literature 
is  offered. 

Page  27  Item  216 


ABSORPTION  REFRIGERATION  UNIT 
provides  all-year  humidity  control  at  low 
cost  for  Schldc  Inc.  Qas-operated  Car¬ 
rier  units  can  be  the  source  of  important 
savings  for  any  eUent.  Full  details  are 

Pages  28-29  Item  217 


PACKAGED  WATER  CHILLER  . 

from  Frick  Co.  is  compact,  automatic, 
and  easily  installed.  Available  in  20  to 
130  ton  units.  Bulletins  are  offered. 
Page  80  Item  21S 


UNITARY  AIR  CONDITIONERS  . 

have  been  rated  bv  Air  Conditioning  and 
Refrigeration  Institute.  Seal  of  certifica¬ 
tion  is  public’s  guide  to  confidence  in  the 
indusUy.  Directory  of  participating  manu¬ 
facturers  and  explanatory  boouet  ara 
offered. 

Pages  32-33  Item  218 


AUTOMATIC  REGULATING  VALVES 
have  a  costly  down-time.  The  ad.  by 
Spence  Bngineerlng  Co..  Inc.,  gtvea  three 
tips  for  low  maintenance  of  these  valves. 
More  Information  is  offered  in  a  bulletin 
which  is  available. 

Page  36  Item  220 


HERE  ARE  FIVE  . 

of  the  18  reasons  whv  it  pays  to  pick 
Chrysler  Alrtemp  liquid  chillers:  Floating 
power;  direct  drive;  positive  lubrication; 
crankcase  heater;  and  sealed-in  motor. 
Remainder  of  the  reasons  are  available 
from  the  manufacturer. 

Page  35  Item  221 


HOT  PIPE  PROTECTION  . 

for  underground  lines  is  provided  by  the 
Trl-Sul-Ite  S-way  fwotectlon  system. 
’These  Installations  have  proven  to  be  the 
speediest,  easiest  and  surest  underground 
pipe  protection.  Complete  literature  is 
offered. 

Page  36  Item  222 


LIGHTWEIGHT  COPPER  TUBE  . 

is  easy  to  install.  Overhead  work  is  easier 
with  Anaconda  copper  tube.  Use  it  for 
your  next  drainage  installation.  Infor¬ 
mation  is  available. 

Page  16  Item  208 


DIAL  THERMOMETERS  . 

designed  expressly  for  piping  and  duct 
won  are  available  from  Jas.  P.  Marsh 
Corn.  For  direct  mounting  or  remote 
reading,  they  tilt  or  turn  to  any  angle. 
Bulletin  is  offered. 

Insert  17-18  Item  209 


HEAVY-DUTY  FAN  . 

featuring  a  perfected  airfoil  blade  design 
presents  new  highs  in  quietness  and 
elRciency.  Clarage  Fan  Co.  describes  this 
fan  in  a  new  catalog,  which  is  offered. 
Page  19  Item  210 


PNEUMATIC  CONTROL  SYSTEM  . 

serves  varied  uses  at  new  wax  plant. 
Johnson  controls  provide  flexible,  precise 
regulation  of  process  steam,  hot  water 
and  air  conditioning,  as  well  as  of  tbe 
comfort  air  conditioning,  heating  and  ven¬ 
tilating  systems.  Condensed  catalog  is 
available. 

Pages  20-21  Item  211 


REMOVABLE  CORE  GRILLES  . 

are  presented  by  Waterloo  Register  Co. 
Cores  slip  out  easily  and  prevent  danoage 
to  plaster  or  painted  walls.  Comprehen¬ 
sive  catalog  Is  offered. 

Page  22  Item  212 


INQUIRY  CARD 

Circle  below  item  eemberi  on  which  yen  wish  cntnIeBS  or  fnrther  InformotlnB 
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ALL-iN-ONC  auRNCn  . 

bolt*  to  boiler  front.  Potro  burner  pro- 
▼Mee  aubetanUal  auTinva  in  InaUilIation 
coats  bjr  the  etimination  of  the  boiler  base 
and  lire  brick  coRil>uation  chamber.  In¬ 
formation  is  availabie. 

Pag*  37  Item  223 


SAFE,  ECONOMICAL  PREHEATING  .. 
of  No.  <  fuel  oil  ualnf  boiler  steam  and 
auxiliary  gaa-generated  steam  is  Idea  No. 
2  in  a  aeries  from  Davla  Ekigineerlns  Corp. 

Further  Information  is  offered.  _ 

Page  47  Item  232 


WELL-ENGINEERED  FAN  . 

from  Buffalo  Foive  Ca  proridea  all  the 
things  you  want  tor  aatlafactory  air  han¬ 
dling  u  moderate  pressures.  KTery  fan 
embodies  the  famous  “Q"  factor.  Bulletin 
is  available. 

Page  M  Item  224 


FOUR  INDUSTRIAL  HEATERS  . 

from  Dravo  Corp.  keep  a  73,000  sq  ft  ware¬ 
house,  with  hi^  roof  areas  and  large 
access  doors,  warm  during  severest  cold 
spells.  Information  on  this,  and  other 
services  and  products  of  the  company,  is 
avaiUble. 

Page  40  Item  22S 


HIGH  VELOCITY  UNITS  . 

from  Air  Devices  Inc.  provide  constant 
volume  under  all  conditiona  Elxclusive 
feature  assures  precision  control  of  air 
volume  and  temperature.  Information  is 
available. 

Page  41  Item  224 


INDUCTION  MOTORS . 

of  the  rep^ion-start  type  are  offered  by 
Wagner  nectric  Corp.  ^ey  start  heavy 
loads  with  ease,  and  stand  up  under  long 
service.  Bulletin  is  available. 

Page  42  Item  M7 


COOLING  TOWERS  . 

from  Halstead  it  Mitchell  boast  a  twenty- 
year  guarantee.  Specially  treated  wood 
decking  resists  rotting,  fungus  attack, 
and  algae  which  accumulates  and  ob¬ 
structs  air  flow  In  most  other  towers.  In¬ 
formation  is  available. 

Page  43  Item  22S 


AIR  DIFFUSERS  . 

with  built-in  diffusing  vanes  control  every 
cubic  foot  of  air  in  any  enclosure.  Agltalr 
diffusers  have  unequalled  perfomumce 
efficiency.  Information  is  available. 

Page  44  Item  229 


CENTRIFUGAL  PUMPS  . 

as  well  as  a  complete  line  of  standardised 
close  coupled  pumps  and  circulators  are 
offered  by  Taco  Heaters,  Inc.  Literature 
is  available. 

Page  4S  Item  230 


SHOWER  CONTROL  . 

from  this  manufacturer  is  completely  re¬ 
cessed  into  the  wail.  The  Recesao  thermo¬ 
static  shower  mixing  valve  offers  com¬ 
plete  safety.  Information  is  available. 
Page  44  Item  231 


IN  THE  TYPICAL  LAYOUT . . . . . . 

diagrammed  in  the  ad,  all-air  high 
velocity  units  are  teamed  with  Waterloo 
return  air  grilles  to  insure  quieL  draft¬ 
less,  perfectly  balanced  air  distribution. 
Information  is  available. 

Page  44  Item  233 


IN  THE  TYPICAL  LAYOUT  . 

diagrammed  in  the  ad,  Anemostat  all-air 
high  velocity  units  are  teamed  with  re¬ 
turn  air  grilles  to  insure  quiet,  draftless, 
perfectly  balanced  air  distribution.  In¬ 
formation  is  available. 

Page  44  Item  234 


IMPORTANT  SERVICE  LINES  . 

in  Owens-Illinois  new  Atlanta  plant  are 
controlled  by  Jenkins  valves.  It  will 
pay  you  to  have  this  important  assurance 
when  yon  specify  your  control  valves.  In- 
fbnnaUoD  is  avsUable. 

Page  4S  Item  239 


CENTRIFUGAL  PUMPS  . 

of  the  single  stage,  horisontally  split-case 
type,  from  Chicago  Pump  Co.,  feature 
heavy  shafts,  minimum  space  require¬ 
ments,  and  excellent  operating  efficiencies. 
Ehigineerlng  data  are  available. 

Page  80  item  234 


150-LB  WELDING  FITTINGS  . 

from  Nibco,  Inc.,  offer  twice  the  stren^h 
and  twice  the  life  of  other  fittings  in  this 
range.  Installations  are  competitive. 
Catalog  is  offered. 

Psge  »  Item  237 


CONTROL  SYSTEMS  . 

from  The  Powers  Regulator  Co.  have  kept 
pace  with  the  demands  of  modern  science 
and  industry.  From  the  birth  of  the 
atomic  age  in  1942  through  the  very  latest 
reactor  installations  these  controls  have 
played  a  vital  and  dependable  role.  In¬ 
formation  is  available. 

Pages  SE-&3  Item  238 


CENTRIFUGAL  PUMPS  . 

manufactured  by  Dunham-Bush  are  non¬ 
overloading  for  all  practical  purposes. 
Complete  specifications  and  Rapid  Selec¬ 
tion  Chart  are  offered. 

Psge  54  Item  239 


STORAGE  WATER  HEATER  . 

in  New  York's  Bronx  County  building  has 
processed,  in  27  years.  8%  million  gallons 
of  rust-free  hot  water  at  140  deg  F.  Other 
copper  lined  heater*  from  Patterson -Kel¬ 
ley  Co.  will  provide  long  maintenance- 
free  operation  for  you.  Data  file  is  avail¬ 
able. 


BUSINESS  REPLY  CARD 

NO  POSTAGE  NECESSARY  IF  MAILED  IN  UNITED  STATES 
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QUALITY  PUMPS  . 

for  quality  systems  are  assured  when  you 
specify  Buffalo  double-suction  centrifugal 

numps  for  clear  water  installations.  Long 
fe,  reliable  operation  are  built  in.  Bul¬ 
letin  is  offered. 

Psgs  109  Item  241 


REMOTE  AIR  CONDITIONERS  . 

from  McQuay,  Inc.,  provide  year-round 
comfort  with  thin-line  derign.  They  are 
Ideal  for  multi-room  buildings  and  are 
ultra-quiet  in  operation.  Information  is 
available. 

Psge  111  Item  242 


INDUSTRIAL  AIR  FILTERS  . 

from  Research  Products  Corp.  expMe  the 
fiction  that  K  costs  less  to  buy  replace¬ 
able  filters  and  throw  them  away  when 
dirty  than  to  have  permanent  filters 
cleaned.  Information  is  available. 

Page  113  Item  243 


UNIT  VENTILATOR  CONTROL  . 

team,  from  Minneapoiis-Honeywell,  re¬ 
acts  fast  to  level  the  temperature  changes 
common  to  high  occupancy  areas  such  as 
classrooms.  Information  is  available. 
Insert  bet.  114-119  Item  244 


CENTRALIZED  CONTROL  . 

is  easier  to  design,  install  and  operate 
with  Honeywell’s  new  Selectographic 
DataXTenter  which  uses  floor  plan  and 
system  projection  for  more  compact  in¬ 
stallation.  Information  is  available. 

Insert  bet.  114-119  Item  246 


ELECTRONIC  AIR  CLEANER  . 

line,  from  Minneapoiis-Honeywell,  offers 
you  a  choice  of  three  cell  designs  to 
match  exact  Job  requirements.  Activated 
charcoal  filters  are  also  available.  Infor¬ 
mation  is  offered. 

Insert  bet.  114-119  Item  244 


CONDENSATE  PUMPS  . 

from  Skidmore  Corp.  have  mechanical 
shaft-seal  and  close-coupled  design.  T^ey 
offer  more  capacity,  more  performance. 
Bulletins  are  available. 

Page  119  Item  247 


UNIVERSAL  PUMPS  . 

from  Bell  A  Gossett  Co.  cover  a  range 
from  1  to  40  horsepower.  Bvery  circula¬ 
tion  requirement  oi  systems  using  water 
for  heating  and  cooling  can  be  satisfied. 
Engineering  data  are  available. 

Page  121  Item  248 


FORCED  DRAFT  BURNERS  . 

from  Ray  Burner  Co.  are  factory  as¬ 
sembled,  compactly  constructed,  and  fully 
automatic.  Units  are  ready  for  applica¬ 
tion  as  conmiete  combustion  systems. 
Bulletin  is  offered. 

Page  123  Item  249 


AIR  MIXING  UNITS  . 

from  Buensod -Stacey,  Inc.,  allow  balanc¬ 
ing  of  a  building’s  dual  duot  system  before 
it’s  built.  Units  can  be  pre-set  at  the 
factory  for  desired  volume  and  guaran¬ 
teed  within  plus  or  minus  5%.  Information 
is  available. 

Page  125  Item  250 

•  PACKAGED  INDUSTRIAL  FANS  . 

,  featuring  flat  radial  blade  wheels  are 
,  offered  by  The  New  York  Blower  Co.  to 

•  cope  with  virtually  anv  industrial  air  or 
'  material  handling  problem.  Bulletins  are 

•  available. 

1.  Pagt  127  Item  251 


MOTOR  CONTROL  . 

from  Allen-Bradley  Co.  is  providing 
trouble-free  performance  for  another  new 
air  conditioning  system.  Information  is 
available. 

Page  129  Item  252 


•  SUBMERSIBLE  SUMP  PUMP  . 

I  from  Weil  Pump  Co.  is  safe,  quieL  clean 
I  and  dependable.  Only  the  rich  can  afford 
*'  a  cheap  sump  pump.  Booklet  is  offered. 
<  Page  130  Item  253 

*  FLEXIBLE  DUCT  CONNECTION  . 

from  Cain  Mfg.  Co.  is  prefabricated — 
simply  pull  out  desired  length  from  dis- 

'  penser-type  carton,  roll  into  round  duct 
or  form  into  square  duct.  Information 
available. 

Page  131  Item  254 


I  HIGH  VELOCITY  AIR  FILTERS  . 

j  from  Air  Filter  Corp.  feature  high  ef- 
I  flciency,  minimum  resistance,  no  direct 
•  air  passage  and  large  dust  holding  ca- 
i  pacity.  Catalogs  are  available. 

I'  Page  131  Item  255 

t. 


HBAVV  DUTY  BOILERS  . 

•yehsted  in  Bryaa  Btaam  Co^.'s  Una  for 


ROOF  VENTILATORS  . 

ftw  Aerovent  BSa  Co..  lag,  lit  evwT 


PREFORMED  FILTER  . 

frixn  EWr  Co.  is  effidenL  economical  aaS 


EASY-TO-INSTALL  . 

aluminum  roof  ventilator  is  avaiiable  from 
Loren  Cook  Co.  Unit  is  shipped  com¬ 
pletely  assembled,  with  Integral  conduit 
to  facilitate  wlrlni?.  Catalog  and  book¬ 
let.  Ideas  for  Moving  Air,  are  offered. 
P*a*  131  Item  2M 


PACKAGED  BOILERS  . 

from  Cleaver- Brooks  ensure  profits  by 
eliminating  costly  waste  of  time  building 
the  lioiler  on  the  Job.  Units  completely 
re-engineered,  factory  tested,  ready  for 
ookup  to  service  lines.  Information  is 
available. 

Page  132  Item  257 


INDUSTRIAL  UNIT  HEATERS  . 

from  Westinghouse’s  Sturtevant  Division 
offer  optimum  Btu  outpuL  optimum  air 
capacity  and  optimum  versatility.  The 
manfaciurer  makes  every  componenL 
Catalog  is  available. 

Page  133  Item  258 


formulated,  and  offers  30%  savings  on 
labor  cost,  a  permanent  bond,  and  a  neater 
lob.  A  catalog  sheet,  as  well  as  a  sample, 
is  available. 

Page  141  Item  260 


GAS  UNIT  HEATERS  . 

from  Resnor  Mfg.  Co.  cost  much  less,  Btu 
for  Btu.  than  most  other  tsrpes  of  heating 
equipment.  Cmnpletely  automatic  ptLck- 
aged  units  occupy  absolut^y  no  valuable 
fioor  space.  Booklet,  entitled  "Modem 
Heating,"  is  offered. 

Page  141  Item  270 


AIR  FILTERS  . 

for  air  conditioning  and  ventilating  equip- 
menL  engines,  compressors,  or  any  de¬ 
vice  using  air  or  liquids  are  available  from 
Alr-lCase  Corporation.  All-line  catalog  is 
offered. 

Page  142  Item  271 


VENTILATING  BRICKS  . 

and  blocks  in  cast  aluminum  are  an  ideal 
air  intake  for  unit  air  conditioners.  Ac¬ 
cording  to  Construction  Specialties.  Inc., 
they  are  neat,  sturdy  economical  and 
efficient.  Catalog  is  offered. 

Page  143  Item  273 


ROTARY  ROOF  VENTILATORS  . 

from  Western  Engineering  and  Mfg.  Co. 
have  lifetime  guaranteed  bearings.  High, 
constant  exhaust  capacity  is  assured. 
Catalog  is  available. 

Page  143  Item  274 


EVAPORATIVE  CONDENSER  . 

bulletin  describes  Drayer-Hanson  units 
that  are  hot-dip  galvanised  after  fabri¬ 
cation.  Primary  coil  surface  is  copper 
tubing. 

Page  144  Item  275 


SIDEWALL  DIFFUSER  SELECTION  ... 
is  discussed  in  this  ad  by  Barber-Colman 
Co.  The  compatv's  diffusers  and  acces¬ 
sories  are  covered  in  an  engineering  data 
catalog  which  is  available. 

Pages  134-135  Item  2SS 


NEW  MOTOR  OPERATOR  . 

from  Harber-Colman  Co.  is  transistorised 
for  proportional  control.  Electronically 
controlled  device  offers  superior  perform¬ 
ance  and  low  ntaintenance.  Brochure  is 
available. 

Page  135  Item  260 


YEAR-ROUND  CONDITIONERS  . 

from  Tuck-alre  Furnace  Co.  have  filtered 
forced  air  gas  furnaces  in  heating  ca¬ 
pacities  from  60,000  to  260,000  Btu.  Cool¬ 
ing  capacities  from  2  to  7H  tons.  24 
counterflot\’  or  up-fiow  models.  Air¬ 
cooled  remote  condensing  units  with 
matching  evaporator  coils.  Information 
available. 

Page  136  Item  281 


FLEXIBLE  HOSE  . 

from  The  Flexaust  Co.  is  a^ptable  for  all 
kinds  of  fume  and  dust  control  and  venti¬ 
lation  uses.  It  is  durable,  lightweight, 
and  easy  to  install.  Information  is  avail¬ 
able. 

Page  138  Item  262 


CONTINUOUS  RIDGE  VENTILATOR  .. 
converts  a  roof  ridge  to  a  quick-acting. 

fiant  air  valve  economically.  Data  book 
rom  The  Burt  Mfg.  Co.  supplies  infor¬ 
mation  on  its  complete  line  of  modern 
roof  ventilators. 

Page  137  Item  263 


ZONE-CONTROL  VALVE  . 

from  Heat-Timer  Corp.  ensures  comfort 
in  each  area  of  the  home  or  buliding  but 
eliminates  burning  of  fuel  to  furnish  un¬ 
wanted  heaL  Contains  built-in  auxiliary 
switch  which  automatically  starts  cir¬ 
culator  or  burner  when  any  valve  is  in 
open  position.  Brochure  available. 

Page  138  Item  284 


INSTRUMENTS  TO  INDICATE  . 

and  record  temperature,  pressure  and  hu¬ 
midity  are  offer^  by  Weksler  Instruments 
Corp.  A  condMised  catalog  is  available 
and  will  show  you  the  complete  line. 

Page  142  Item  272 


ADJUSTABLE  SPROCKET  RIM  . 

with  chain  gtiide  from  Babbitt  Steam  Spe¬ 
cialty  Co.  provides  safe  operation  of  over¬ 
head  valve  wheel,  and  is  easy  to  Irtstall 
and  operate.  Catalog  sheet  cuid  prices 
available. 

Page  145  Item  276 
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AD-DIGEST  SERVICE 


FOR  CONDENSING  REFRIGERANTS  .. 
Edward  EhiginCering  Corp.  offers  a  simple, 
economical,  air-cooled  method  that  makes 
possible,  for  the  first  time,  the  elimination 
of  fans,  motors,  cooling  towers,  noise  and 
maintenance.  Technical  data  are  avail¬ 
able. 

Page  139  Item  285 


FLEXIBLE  AIR  DUCT  . 

from  The  Wlremold  Co.  ia  made  with  a 
flat  metal  spiral  that  mechanically  locks 
to  the  fabric  componenL  Two  lengths 
Join  simply  by  screwing.  Information  Is 
available. 

Page  140  Item  266 


COMBINATION  BURNERS  . 

are  available  for  this  company’s  indus¬ 
trial  heaters  and  are  Interchangeable  with 
single  fuel  burners.  Lennox  "Task 
matched"  equipment  controls  and  condi¬ 
tions  air  for  Industry.  Ehigineering  data 
are  offered. 

Page  140  Item  267 


FORCED  AIR  HEATING  . 

and  ventilating  units  from  Thermal  Ehi- 
gineering  Corp.  were  applied  In  a  modem 
structure  for  the  Burbank,  Calif., 
Y.  M  C  A.  Detailed  specifications  are 
available. 

Page  141  Item  268 


INSULATION  ADHESIVE  . . . 

from  St.  Clair  Rubber  Co.  Is  specially 
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DIFFERENT  AND  IMPROVED . 

way  to  control  temporaturo  to  prorldod 
in  tho  OPW  Jordan  solf>oporatins  tom- 
poraturo  control  valro.  Slidinp  paU  and 

Slato  to  tho  hoart  of  thto  Tairo.  Bulletin 
arailablo. 

Papo  1S1  Mom  2M 


EXTRUDED  ALUMINUM  SHUTTER#  .. 
from  Mpo  Shuttm*  fk  kCfp.  Co.  are  of 
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aro  rust  and  corrosion  proof.  Complota 
speoUloations  aro  aTailablo. 
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IMPULSE  STEAM  TRAP  . 

and  a  Bao  screen  strainer,  both  maanfae* 
tarod  Tamaa-Waiias  Oo.  are  a  pood 
team  for  steam.  Steam  trap  book  to 
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FAN  ENOINEERINQ  DATA 
are  offered  in  booklet  poUiaiiod  bp  Qat^- 
draft  Corp.  whkdi  dtoousoos  low  cost 
heatlnp  plant  power-draft  and  industtlai 

ozhaustinp.  _ _ 
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ROOM  TEMPERATURE  CONTROL  .... 
from  Storlinp,  Ine.  for  all  Orpos  of  build- 
inps  proTldos  aoourato  and  indopondont 
control  on  steam  or  hot  water  systems.  A 
modulatlnp  control,  it  to  oomplotely  sstt 
contained,  has  no  oloctrtcal  connections. 
Information  is  aTailablo. 
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WATER  COOLERS  . 

may  all  look  similar  and  ouonch  your 
thiraL  In  spoeifylnp,  your  Dost  bet  to 
tho  manufacturer's  lonp  term  reputation 
for  sorrloo  and  satisfaction.  Since  IS##, 
Cordtoy  has  boon  tho  Srst  name  in  drink- 
inp  water  cooloia.  Catalop  to  offered. 
Papo  1M  Itom  SM 


ONLY  A  FEW . 

sooonda’  time  to  required  to  insert  oar- 
trldpeo  in  the  efllcient  and  hipb  oapadty 
multiplo  oartridpe  lUtor-drier  manufao- 
turod  by  Henry  ValTo  Co.  Information 

to  OffOTM. 

Inside  Back  Cover  Item  8M 


SAFETY  RELIEF  VALVES . 

for  hot  water  space  heatlnp  boilers  aro 
available  from  M^lonnoll  A  Miller,  in  a 
mom  oomploto  Una  These  valves  intro¬ 
duce  now  safety  standards  of  their  own. 
Now  bulletin  to  offered. 
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each  issue. 
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and  bill  you  later. 
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magazine! 


i 


—  FLOW  > 

An  efficient  and  high  capacity 
multiple  cartridge  filter-drier 
with  a  drying  and  flow  capac¬ 
ity  range  up  to  125  tons. 


Low  Pressure  Drop...No  By-Pass  Required 


875-CMS  DRI-COR"  Filter-Drier  Cartridges  for  these  new  driers  are  self-sealing  and 
self-positioning.  It  requires  only  a  few  seconds  to  insert  the  cartridges  into  the  drier 
shell,  resulting  in  a  minimum  of  exposure  to  the  atmosphere  and  loss  of  cartridge  dry¬ 
ing  capacity.  Thus,  the  cartridges  are  clean,  dry  and  complete— due  to  efficient  design 
and  split  second  handling. 

The  refrigerant  flows  uniformly  over  the  total  cartridge  surface,  through  the  desic¬ 
cant  bed  and  each  filter  core.  This  results  in  maximum  moisture  and  acid  removal  with 
high  flow  capacity  and  low  pressure  drop. 

These  brass  driers  contain  from  two  to  five  cartridges  and  are  available  with  con¬ 
nection  sizes  ranging  from  Te"  to  2V8"  O.D.  Solder. 


CAT.  No.  875-CMS  DRI-COR» 
FILTER-DRIER  CARTRIDGE  WITH 

1.  OUTER  PERFORATED  BRASS  SHELL 

2.  BED  OF  granular  MOLECULAR  SIEVES. 

3.  ceramic  fired  desiccant 

FILTER  CORE. 

4.  INNER  DUTCH  WEAVE  MONEL  SHELL. 

5.  PROGRESSIVE  FILTRATION 

6.  ONE  Sl/E  CARTRIDGE  FOR  ALL  TYPE  75 
DRIER  SHELLS. 


For  Hot  Water  Space  Heating  Boilers 


McOonnell 
Valve  No. 


Boiler  Size 
Blu./hr. 


Opening 

Pressure 


230-%  IN..30 
240-%  IN.-30 
230-1  IN.-30 
240-1  IN.-30 
230-1 '/i  IN.-30 
240-1  '/j  IN.-30 
240M-3 

240M-4 

240-2  IN.-30* 
240-2  IN.-36* 


303,000 
513,000 
743,400 
910,000 
1,025,100 
1 ,560,000 
2,313,000 

2,710,000 

3,130,000 

3,550,000 


30  lbs. 

30  lbs. 

30  lbs. 

30  lbs. 

30  lbs. 

30  lbs. 

30  lbs. 
36  lbs. 

30  lbs. 
36  lbs. 

30  lbs. 

36  lbs. 


^Recommended  installotion: 
36  lb.  opening  volve,  with  smaller 
auxiliary  valve  set  at  30  lbs. 
for  thermal  expansion. 


COMPANY  NAME 


STREET  ADDRESS. 


CITY,  ZONE  &  STATE. 


33  covering  McDonnell 
Safety  Relief  Valves  tor  hot  water  space  heating  boilers. 


The  family  has  grown! 

...in  size... in  importance 

The  addition  of  a  new  and  finer  McDonnell  2-inch  valve  rounds 
out  a  line  of  safety  relief  valves  for  hot  water  space  heating  boilers 
that  fulfills  a  vital  need  supremely  well. 

To  know  how  true  this  is  go  back  over  the  modern  history  of 
relief  valves.  With  the  rapid  increase  in  closed  systems,  casualty 
companies,  the  National  Board,  and  others  concerned  with  boiler 
and  heater  safety  went  to  work  .  .  .  and  the  net  result  was  today’s 
commendable  A.S.M.E.  Boiler  Code  calling  for  certified  Btu-rated 
relief  valves. 

Closely  following  this  work,  McDonnell  &  Miller  developed 
the  first  of  all  Btu-rated  relief  valves.  They  were  not  only  first  into 
the  field;  they  are  still  first.  They  not  only  conform  to  the  letter  of 
the  code;  they  go  beyond  this:  introduce  new  standardi  oj  their  own. 

Hew  Bulletin  P~33  gives  up-to-the-minute  facts 

•  A  new  bulletin  shows  why  and  how  the  entire  rated  capacity  of 
McDonnell  Relief  Valves  is  obtained  without  diaphragms  or 
other  auxiliary  lifting  devices. 

•  It  shows  how  this  operation — this  operation  so  basic  to  safety 
— is  ideally  accomplished  by  using  specially  calibrated  "low  rate” 
springs,  matched  to  disc  area  to  give  smooth  precise  lift  and  tight 
closure. 

•  It  explains  the  widely  adopted  McDonnell  principle  of  progres¬ 
sive  settings  that  keeps  discharge  in  step  with  function  .  .  .  small 
valve  relieving  normal  expansion;  large  stand-by  valve  ready  for 
the  emergency. 

These  and  many  more  significant  facts  are  covered  in  the  bulletin. 
Note  the  accompanying  table  listing  a  valve  for  practically  every 
boiler — McDonnell  quality  straight  across  the  board. 
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